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1.0 DESCRIPTION OF FACILITY AND STUDY OBJECTIVES 

The Union Oil Company of California, Chicago Refinery, land applica­

tion site (landfann) Is located In Will County, Illinois, southwest of 

the city of Lemont and southeast of the main refinery complex (Figure 1). 

The purpose of the land application area is to dispose of blodegradeable 

refinery wastes in an environmentally sound manner. The Union Oil 

Chicago Refinery generates waste streams which Include process wastes and 

combined wastes from its water and waste treatment facilities. Waste 

sludges have been collected and spread on the site since 1973. The land 

application area contains a drying bed (used to dewater the sludge ma­

terial to the point where it can be spread on the land disposal area) and 

the land treatment/soil incorporation area (Figure 2). 

The objective of this study was to provide the supportive hydro-

geologic data required In Part III of the Illinois Environmental Protec­

tion Agency's Application for Permit to Develop and/or Operate a Solid 

Waste Management Site. This information was obtained principally by a 

subsurface drilling and sampling program conducted during February and 

April 1981 and Included the Installation of five groundwater monitoring 

wells in the land application site. A related objective was to develop 

an appropriate monitoring program and schedule which could be Incorpo­

rated by Union Oil in the permit application operating plan (Part V of 

Illinois Environmental Protection Agency's Application for Permit to 

Develope and/or Operate a Solid Waste Management Site). 
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2 . 0 IN\'ESTIGATIVE METHODOLOGY 

2.1 In t roduc t ion 

^ Prior to the implementation of field activities, existing re-

ports and data pertinent to the land application site were ac-

1 quired, reviewed, and evaluated by Converse/TenEch. Various agen-

' cles were contacted to obtain specific data, including the Illinois 

Environmental Protection Agency; Illinois State Geological Survey; 

1 Illinois State Water Survey; USDA Soil Conservation Service; U.S. 

Environmental Protection Agency; U. S. Geological Survey; and Will 

County Mapping and Platting Department. 

Process description information and available site maps were 
I 

provided by Union Oil. Laboratory analyses were conducted to 

1 determine physical and chem'ical properties of earth materials 

' sampled during the drilling program. Field and laboratory data 

.« were reduced and analyzed in the office, and this report was pre­

pared . 

1 
, 2.2 Site Reconnaissance and Inspection 

] The 29.3-acre land treatment site was visited by Dr. Todd Gates 

and Mr. Glenn Wittman from Converse/TenEch on February' 9, 1981. 

1 Accompanying them was Mr. Leo Erchull from Union Oil. The site was 

inspected and preliminary locations of five Investigative borings/ 

•̂  monitoring wells were noted and discussed, as well as the location 

1 of existing monitoring well MW-4 which was installed in 1979 (Dames 

and. Moore, 1979). Existing and future disposal areas, waste bounda-

{ ries, grading plans, and local hydrogeologic conditions were also 

reviewed in the field. The above Information provided the basis 

for determining the final locations of the borings/iuDnl toring 

wells. Monitoring well MW-l was intended to be a hydraullcally up-

' gradient background well; MW-2, MW-3, and MW-4 were' to monitor 

groundwater conditions within and directly adjacent to the waste 

^ management area; and MW-5 and MW-6 were intended as hydaulic down-

gradient perimeter wells. 

• - 2 -
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2.3 Investigative Borings and Monitoring Wells 

y Five, 3-inch diameter subsurface borings ranging in depth from 

88.0 to 116.5 feet were drilled, sampled, and logged during Febru­

ary and April 1981. Immediately following the completion of samp­

ling and logging, each boring was reamed to an 8-inch diameter for 

the purpose of installing a monitoring well. The boring locations 

are shown on Figure 2. All borings were drilled to bedrock using 

i direct circulation rotary drilling methods. Water for drilling was 

obtained from the Union Oil potable water supply and circulated 

Tj within the boreholes to make natural drilling mud; no additives 

1 were used in the drilling fluid. During dri l l ing, split-spoon 

drive samples were taken at 5-foot intervals for lithologic des-

i cription and logging by the on-site geologist. Boring logs are 

presented in Appendix A. The sampling spoon was driven 18 inches 

or to refusal by a 140-pound weight, free-falling 36 inches. Repre-

sentative samples from each boring were selected for physical test-

^ ing and chemical laboratory analyses (Appendices B and C, respec­

tively), sealed in glass jars, and stored in a cool dark place 

^ until delivered to the laboratories at the conclusion of the field 

' investigation. 

' Upon completion of each boring, a 4-inch inside diameter PVC 

monitoring well was installed for measuring groundwater levels and 

: groundwater quality sampling. All wells were constucted of 10-foot 

lengths of cemented flush-joint PVC pipe. The bottom 20 feet of 

] pipe was horizontally slotted (0.006-inch slot width). The annular 

space between the pipe and borehole was filled with medium-to-

coarse-grained sand from the bottom of the borehole to several feet 

i above the top of the well screen. After installation of the sand 

pack, each well was backwashed using the potable water supply. A 

! 3-foot seal of bentonite pellets was installed on top of the sand 

pack and the hole was then backfilled with clay to 3 feet below 

ground surface. Finally, a cement seal was poured to the surface. 

- 3 - Converse/TenEch 



Water levels in the wells were allowed to stabilize,- after which 

static water level depths from the tops of the casings were measured 

to the nearest hundredth of a foot with a "Soil Test" electric water 

level Indicator. The elevations of, the tops of the well casings 

were surveyed to the nearest hundredth of a foot to enable level 

depths to be converted to elevations. Following measurement of the 

static water level, each well was manually bailed to develop the 

well by removing at least three times the volume of water contained 

within the well casing. 

Boring logs and well construction details are Included in this 

report as Appendix A. Table 1 presents static water level and 

elevation data. 

^ 2'4 Field Permeability Test 
-I 

' A falling-head permeability test was performed in MW-l to deter­

mine the ̂ average horizontal permeability (hydraulic conductivity) 

^ of the earth materials in the vicinity of the well screen. As the 

log of this well indicates (Appendix A ) , the screened materials are 

predominantly silty sand and clayey silt represented by the symbol 

j "ML" (Unified Soil Classification System); the USDA classification 

of these materials is silty loam (Appendix D). The test was con-

* ducted after backwashing the well and consisted essentially of 

measuring the decline of the water level in the well over a period 

of several hours. The test data and permeability calculation are 

presented in Appendix E. 
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TABLE 1 

STATIC W.ATER LEVELS AND ELEVATIONS 

Top-of-Casing Ground Surface Static Water Level , Static Water 

Well Elevation Elevation Depth Below Top of Casing(ft) Level Elevation 

83.50 

97.33 

80.28 

71,42 

64.30 

75.00 

Note: Elevations are feet above mean sea level 

Static water depths measured April 25, 1981 

i 
T 
\ 

i 

1 

MW-l 

MW-2 

MW-3 

[̂W-4 

MW-5 

MW-6 

717 .85 

721 .93 

706 .33 

6 9 4 . 4 3 

685 .44 

6 9 8 . 1 5 

7 1 5 . 0 

719 .0 

7 0 4 . 0 

6 9 2 . 8 

6 8 3 . 2 

6 9 6 . 8 

. 634, 

624. 

626. 

623. 

621, 

623 . 

,35 

.60 

.05 

,01 

.14 

.15 
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3.0 REGIONAL SETTING 

3.1 Topography and Climate 

The Lemont area is located in. the Wheaton moralnal physiographic 

subdivision of Illinois. The topography of the area is character­

ized by hilly terrain, broad parallel moralnic ridges, lakes, and 

swamps. Maximum topographic relief between the land application 

site and the Des Plaines River to the west Is about 150 feet. Maxi­

mum relief, at the land application site is about 50 feet. 

- . • • 

The Chicago Sanitary and Ship Canal and the smaller Illinois and 

Michigan Canal are east of and parallel to the Des Plaines River. 

The Illinois and Michigan Canal borders the Union Oil western pro­

perty line. 

The climate in the region is classified as continental with 

average annual precipitation of about 36 Inches (Wlllman, 1971). 

3.2 Regional Geology 

The geology of the area is characterized by a broad, gently 

sloping bedrock surface overlain by thick glacial drift. Bedrock 

consists of Silurian dolomite that outcrops where the glacial drift 

has been removed by erosion. In the Lemont area, bedrock outcrops 

are present along the Des Plaines River. Figure 3 illustrates a 

representative stratigraphic column (Wlllman, 1971) of the subsur­

face geologic conditions. 

Glacial drift present within the region was deposited during the 

Kansan, Illinioan, and Wl^cqnslnan glacial stages. These unconsol­

idated materials consist of mixtures of till, sand, gravel, silt, 

clay, peat, and loess deposited by glacial ice, water, and wind. 

The characteristics of glacial drift are highly variable depending 

on the depositional envirorment. In the study region, their thick­

ness may approach 350 feet (Wlllman, 1971). 

" " " Converse/TenEch 
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3.3 Regional Hydrology 

. The Lemont a rea i s r e g i o n a l l y drained by the genera l ly south­

ward-flowing I l l i n o i s and Michigan Canal which p a r a l l e l s the l a r g e r 

Chicago Sani tary and Ship Canal and the Des P l a i n e s River to the 

west (Figure 1 ) . Surface runoff i s discharged to the canal by 

numerous i n t e r m i t t e n t s t reams . Runoff r a t e s and volumes were not 

c a l c u l a t e d , but the h i l l y topography and publ ished s o i l s informat ion 

i n d i c a t e t h a t sur face runoff i s moderately rapid o v e r a l l . 

Groundwater, wi th in the reg ion , i s a v a i l a b l e from four major 

t aqui fer sys tems: 

\ 
I 

1. sand and grave l d e p o s i t s i n P l e i s t o c e n e g l a c i a l d r i f t , 

t 

2 . shallow dolomite formations mainly of S i l u r i a n age, 

3 . the Cambrian-Ordovlcian Aquifer of which the I r o n t o n - G a l e s -

v i l l e (Cambrian) and Glenwood-St. Pe ter (Ordovician) sand-

\ s tones a r e the most p roduc t i ve , and 

] 4 . the Mt. Simon Aquifer (lower Ordovician) which c o n s i s t s of 

sandstones of the Mt. Simon and lower Eau C l a i r e Format ions . 

Shallow sand and gravel aqu i f e r s unde r l i e approximately 50 p e r ­

cent of the r eg ion . Yields from wells in these m a t e r i a l s a r e h ighly 

v a r i a b l e , ranging from l e s s than 25 to more than 1,000 ga l lons per 

minute (gpm). These aqu i fe r s a r e recharged by l o c a l p r e c i p i t a t i o n 

(Sch ich t , 1976). 

Shallow dolomite aqu i f e r s a re g e n e r a l l y recharged by v e r t i c a l 

leakage from the over ly ing g l a c i a l d r i f t . Well y i e lds from these 

aqu i fe r s a re I n c o n s i s t e n t , al though y i e l d s exceeding 500 gpm occur 

in many a reas (Sch ich t , 1976). 
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The C ^ m b r i a n - O r d o v i c l a n A q u i f e r i s s i t u a t e d a p p r o x i m a t e l y 500 

f e e t below t h e ground s u r f a c e and h a s an a v e r a g e t h i c k n e s s of 1,000 

f e e t . Y i e l d s from t h i s a q u i f e r g e n e r a l l y exceed 700 gpm. The r e ­

c h a r g e a r e a fo r t h i s deep a q u i f e r i s t h e w e s t e r n p o r t i o n of t h e r e ­

g i o n , a l t h o u g h some v e r t i c a l l e a k a g e from o v e r l y i n g and u n d e r l y i n g 

c o n f i n i n g beds i s r e p o r t e d t o o c c u r ( S c h i c h t , 1 9 7 6 ) . 

Benea th t h e C a m b r i a n - O r d o v l c i a n A q u i f e r l i e s t h e Mt. Simon A q u i ­

f e r which i s r e c h a r g e d i n s o u t h e a s t e r n W i s c o n s i n . H i g h - c a p a c i t y 

w e l l s p e n e t r a t e t h e u p p e r 200 t o 300 f e e t of t h i s 2 , 0 0 0 - f o o t - t h i c k 

a q u i f e r . W i t h i n t h e Mt. Simon s a n d s t o n e , w a t e r q u a l i t y p rob lems may 

occu r w i t h i n c r e a s i n g d e p t h of p e n e t r a t i o n ( S c h i c h t , 1 9 7 6 ) . 

- 8 - Converse/TenEch 



4.0 Site Conditions 

4.1 Description of Land, Application Area 

The existing land application area consists of one sludge drying 

bed, and three active sludge landspreading/soil Incorporation dis­

posal (land application) areas immediately to the west and north of 

the drying bed (Figure 2). The general direction of runoff flow 

from the waste management area is north to an intermittent stream 

which flows from the east through the site past monitoring wells 

MW-6 and MW-5 (Figure 2). This stream, which occasionally recei-yes 

supernetent liquid from the sludge drying bed, then flows wsst to 

the storm water basin, and then to Union's wastewater plant where 

runoff is treated prior to discharge. 

One additional land application area on the site can be used for 

potential future landspreading activities (Figure 2). Monitoring 

well MW-l, the background well, is located along the easternmost 

boundary of this future land disposal area. 

4.2 Site.Hydrogeology and Subsurface Conditions 

The site hydrogeology.was defined by the boring logs and ground­

water information obtained during and after drilling of the borings 

and installation of monitoring wells. The boring logs (Appendix A) 

indicate that 13 or 14 distinguishable lithologic layers comprise 

the approximately 100-foot thickness glacial drift blanketing dolo­

mite bedrock. Several of these layers are distinguished, however, 

on the basis of color and/or small differences in proportions of 

clay, silt, and/or sand. The laboratory grain-size determinations 

(Appendix B) and closer examination of the logs, reveal that there 

are seven major lithologic units comprising the unconso.lidated 

material overlying bedrock. These units are indicated.-in the three 

1 - 9 -
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genera l ized geologic c r o s s - s e c t i o n s shown on Figure 4 . Cross - sec ­

t ion A-A' extends west to eas t through wel l s MW-4, MW-3, MW-2, and 

M\v-1. C ros s - sec t ion B-B' extends northwest to sou theas t from MW-5 

to MW-3, and cross—section C-C extends northwest to southeas t from 

•1 MW-6 to m - 2 . 

^ Cros s - sec t ion A-A' r evea l s t ha t the western sludge d i sposa l area 

(between MW-4 and MW-3) i s immediately under la in by 15 to 20 feet of 

s i l t y c l a y . Beneath t h i s ma te r i a l i s about 15 f e e t of clay which 
'i 

grades i n t o s i l t y c lay towards MW-2. The lower 55 fee t or so of un­

consol ida ted ma te r i a l above bedrock i s sand ie r but s t i l l has a s i g ­

n i f i c a n t s i l t / c l a y c o n t e n t . 

The e x i s t i n g sludge drying bed i s s i t u a t e d Jus t west of MW-2. 

T h i r t y - f i v e to 50 f e e t of s i l t y clay and clay u n d e r l i e s the drying 

] bed. A 9-foot t h i ck l aye r of clayey sand and c lean sand was logged 

^ in borehole MW-2 from a depth of 18 to 27 f e e t , but t h i s un i t was 

^ not logged in any of the o the r b o r e h o l e s . I t i s , t h e r e f o r e , thought 

to be an i s o l a t e d lens of sand with l imi t ed l a t e r a l d i s t r i b u t i o n . 

The ma te r i a l beneath the sludge bed, below a depth of about 50 f e e t , 

i s e s s e n t i a l l y the same sandy m a t e r i a l p resen t a t depth beneath the 

western sludge d i sposa l a rea and noted in the preceeding pa ragraphs . 

I C ros s - s ec t i on A-A' i n d i c a t e s t h a t the upper 50 f ee t of e a r t h m a t e r i -

] 
als to the east of MW-2 towards MW-l are slightly siltier and the 

clay and underlying silty sand unit present in MW-4 and MW-3 are 

absent. Cross-sections B-B' and C-C are included on Figure 4 for 

"1 the sake of completeness and Indicate that similar lithologic se-

1 quences, as described for cross- section A-A', are typical through­

out the land application area. 

I 
As prev ious ly d iscussed in Sec t ion 3 . 2 , Regional Geology, the un-

^ conso l ida ted m a t e r i a l s beneath the land a p p l i c a t i o n a rea a re g l a c i a l 

d r i f t deposi ted when the g l a c i e r s melted and receded . I t should be 

^ noted t h a t s l i g h t amounts (0 to 20% by weight) of f i ne gravel to 

small cobb le - s i ze rocks were present in most of the c layey and s i l t y 
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material. This is noted in the boring log descriptions and USDA 

textural classifications but not in the generalized cross-sections. 

As indicated previously, the cross-sections, while accurate and 

representative, are generalized representations of the subsurface 

materials and ware drawn based on samples collected at five-foot 

intervals. They are considered the primary earth materials which 

determine the permeability beneath the land application area. None 

of the five investigative borings drilled during this study encount­

ered shallow or perched water table conditions, (i.e. none of the 

shallower sampled materials was saturated). Groundwater conditions 

were not encountered at any depths shallower than approximately ten 

feet above bedrock. This may be explained by the low permeabilities 

and substantial thickness of the'shallower materials, (i.e. clays, 

silty clays, and clayey silts). For laboratory samples, typical 

permeabilities of these materials range between 10"°' and 10~° 

cm/sec (EPA, 1978). 

An in-situ filling head permeability field test was performed at 

MW-l. The results of this test (see Appendix E), indicated that the 

average horizontal permeability of the materials surrounding the 

well screen is on the order of 10"^ cm/sec which is relatively 

low. The vertical permeabilities are likely to be several times to 

an order of magnitude lower than the horizontal permeabilities. The 

conditions at MW-l are believed to be characteristic of the glacial 

clayey deposits occurring throughout the land application area. 

The static water levels shown in Table 1 and on Figure 5 are the 

depths/elevations to which the water level rose in the monitoring 

well after the water-bearing layer was penetrated. This water level 

1 rise is indicative of artesian or confined aquifer conditions. Addi­

tionally, the fact that groundwater was not encountered until within 

ten feet of the bedrock contact supports the lack of significant 

direct hydraulic continuity between the land application areas and 

the groundwater flow system. 

1 
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The rate of water movement within the saturated layer overlying 

bedrocks can be calculated by multiplying the hydraulic gradient be­

tween any two wells in the same flow path by the hydraulic conducti­

vity of the earth materials. Figure 5 reveals that the maximum hy­

draulic gradient recorded beneath the land application site is 0.015 

between the 634 and 625 foot contours. Using the horizontal permea­

bility measured at MW-l, the rate of groundwater movement from MW-l, 

the background well, toward MW-2 is 3.56 x 10"^ cm/sec x 0.015 = 5 

X 10-7 cm/sec or about 1.5 x lO'^ ft/day (ft^/ft^/day). It 

is interesting to note and not unusual, that the general groundwater 

flow direction tends to mirror with subdued relief of the surflclal 

topography. Based on the investigative borings, a comparison of the 

bedrock contours (Figure 6) with the groundwater flow directions 

shown in Figure 5 shows cross cutting relationships indirective of 

limited bedrock control of groundwater flow direction. It is, 

therefore, concluded that groundwater flow directions in the upper 

portion of the saturated zone are predominately controlled by the 

surflclal morphology. This would imply that the overall flow direc­

tion of the near surface groundwater environment is most probably, 

down hill towards the system of river and canals located topograph­

ically below the top of the water table in the land application 

area. 

4.3 Laboratory Chemical Analysis - Soils 

Appendic C presents the soils analysis report and soil fertility 

recommendations prepared by A & L Great Lakes Agricultural Labora­

tories, Inc. of Fort Wayne, Indiana. A summary of the cation ex­

change capacity (C.E.C.) and pH of soils at various depths is pre­

sented in Table 2. Inspection of Table 2 shows that from the ground 

surface to a depth of approximately 45-60 feet the cation exchange 

capacity for soils underlying the land application area are moderate 

to high. Considering the predominance of silty clay, clayey silt 

and sand, silty sand and other fine grained soils, and. their thick­

nesses shown in the generalized cross-section (Figure 4), these 

results are considered generally typical for the types of material 

- 1 2 -
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sampled. The pH values for samples below five feet are in an excel­

lent range (7.9-8.4) and compatible with sludge disposal by land 

application. Surflclal pH values (5.7-8.2) are generally acceptable 

for land application, however, moderate supplemental liming is sug­

gested to maximize the cation exchange capacity. 

Soil nutrients (eg. nitrogen-phosphate-potash) for all samples 

analyzed (see Appendix C) are, in general, very low to low. In 

order to maximize the rate of biodegradation, particularly in the 

near surface soil environment, the addition of supplemental nitro­

gen, phosphate and potash is recommended. . 

4.4 Groundwater Quality 

The results of the groundwater quality analysis performed by Union 

Oil are presented in Appendix F and summerized in Table 3. An in­

spection of Table 3 shows that the USEPA Interim Primary Drinking 

Water Standard for lead is slightly exceeded in MW-l and MW-6. Simi­

larly, the Proposed Secondary Drinking Water Standard is slightly 

exceeded for iron in the control blank (Union Oil Potable Water), 

MW-l, MW-2, MW-4, MW-5, and MW-6; for manganese in MW-l, MW-2, MW-3, 

MW-5 and MW-6; for TDS in MW-l, MW-2, MW-3 and .MW-6. As MW-l, the 

background monitoring well which is located hydraullcally up-grad-

ient approximately 1/5 mile from the active land application area is 

consistantly above the drinking water standard for the above para­

meters (lead, iron, manganese and TDS); it is likely that the ob­

served groundwater quality reflect ambient, although possibly not 

natural conditions. It is interesting to note that the control bank 

(Union Oils potable water) and groundwater quality results are in 

general, quite similar. This occurrence tends to support the pos­

sibility that the observed elevated values are typical of the sur­

rounding regional groundwater quality. 

-13-
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TABLE 2 

Cation Exchange Capacity 

and pH of Soil Samples 

Monitoring Well No. 

1 2 3 5 6 

SAMPLE DEPTHS 

Surface 

C.E.C* 13.6 9.9 13.2 13.6 5.5 

pH 6.4 6.7 8.2 7.3 5.7 

5' - 10' 

C.E.C* 13.0 13.3 13.5 12.0 15.6 

pH 8.2 8.2 8.4 8.4 8.-2 

15' - 25' 

C.E.C* 12.1 8.3 13.2 11.3 10.5 

pH 8.2 8.1 8.1 7.9 8.2 

45' - 60' 

C.E.C* 11.9 7.3 11.1 9.8 9.1 

pH 8.0 8.4 8.2 8.0 8.3 

Note: * C.E.C, miliequivalents per 100 grams of soil (meg/lOOg) 
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TABLE 3 

WELL WATER ANALYSIs(a) 

A l k a l i n i t y 
Aluminum 
A r s e n i c 
Barium 
B i c a r b o n a t e 
Boron 
Bromide -
Cadmium 
Calc ium 
C a r b o n a t e 
C h l o r i d e 
Chromium ( t o t a l ) 
Chromium (VI) 
Chromium ( I I I ) 
Copper 
COD 
Cyanide 
F l o u r l d e 
Ha rdnes s 
I r o n 
Lead 
Magnesium 
Manganese 
Mercury 
N i c k e l 
N i t r a t e 
Pheno l s 
P h o s p h a t e 
P o t a s s i u m 
Se len ium 
S i l v e r 
Sodium 
S p e c i f i c 

Conduc tance 
S u l f a t e 
TDS 
TOC 
TOX ( a s C l ) 
Z i n c 
O i l & Grease 
pH 

R e f e r e n c e ( ^ ) 
Blank 

n d ( < l ) 
0 .07 
0 .004 

n d ( < 0 . 0 2 ) 
n d ( < l ) 
n d ( < 0 . 1 ) 
n d ( < l ) 
n d ( < 0 . 0 1 ) 

0 . 0 6 
n d ( < l ) 
n d ( < l ) 

0 .006 
n d ( < 0 . 0 0 2 ) 

0 .006 
- 0 . 0 2 

n d ( < 0 . 5 ) 
n d ( < 0 . 0 1 ) 
n d ( < 0 . 2 ) 
nd(<4) 

0 .2 
n d ( < 0 . 0 5 ) 
nd(<G.5) 

0 . 0 1 
n d ( < 0 . 0 0 0 5 ) 
n d ( < 0 . 0 2 ) 
n d ( < l ) 
n d ( < 0 . 0 0 3 ) 
n d ( < l ) 
n d ( < 0 . 0 1 ) 
n d ( < 0 . 5 ) 
n d ( < 0 . 0 2 ) 

0 . 1 

0 .77 uS/cm 
n d ( < l ) 

2 
4 . 0 
0 . 0 0 5 
0 . 0 3 

<0 .1 
7 .0 

C o n t r o l ( 2 ) 
Blank 

266 
0 . 0 5 
0 .009 
0 . 0 5 

325 
0 . 6 

n d ( < l ) 
n d ( < 0 . 0 1 ) 

62 
n d ( < l ) 

26 
0 . 0 0 5 

n d ( < 0 . 0 0 2 ) 
0 . 0 0 5 

n d ( < 0 . 0 2 ) 
n d ( < l ) 
n d ( < 0 . 0 1 ) 
n d ( < 0 . 2 ) 

233 
0 . 4 ( 4 ) 

n d ( < 0 . 0 5 ) 
18 

0 . 0 2 
n d ( < 0 . 0 0 0 5 ) 
n d ( < 0 . 0 2 ) 

3 
n d ( < 0 . 0 0 3 ) 

1 
15 

n d ( < 0 . 5 ) 
n d ( < 0 . 0 2 ) 

72 

709 uS/cm 
86 

486 
2 . 0 
0 . 0 2 5 
1.9 
0 . 8 
6 .9 

Well 1 

398 
0 .06 
0 .010 
0 . 1 1 

485 
0 . 4 

n d ( < l ) 
n d ( < 0 . 0 1 ) 

79 
n d ( < l ) 

23 
0 .004 

n d ( < 0 . 0 0 2 ) 
0.004 

n d ( < 0 . 0 2 ) 
385 

n d ( < 0 . 0 1 ) 
n d ( < 0 . 2 ) 

425 
0 . 4 ( 4 ) 
0 . 1 ( 4 ) 

55 
0 . 2 0 ( 4 ) 
0 .0008 

n d ( < 0 . 0 2 ) 
n d ( < l ) 
n d ( < 0 . 0 0 3 ) 

4 
7 ,8 

nd^ -O.S) 
n 2) 

1095 uS/cm 
233 
761(4 ) 

1 1 . 0 
0 .060 
0 . 0 3 
1.4 
6 .9 

Wel l 2 

298 
0 . 2 
0 .009 
0 .04 

364 
0 . 6 

n d ( < l ) 
n d ( < 0 . 0 1 ) 

49 
n d ( < l ) 

28 
0 .004 

n d ( < 0 . 0 0 2 ) 
0 .004 

n d ( < 0 . 0 2 ) 
73 

n d ( < 0 . 0 1 ) 
n d ( < 0 . 2 ) 

507 
0 . 5 ( 4 ) 

n d ( < 0 . 0 5 ) 
93 
0 . 0 9 ( 4 ) 

0 .0008 
n d ( < 0 . 0 2 ) 
n d ( < l ) 
n d ( < 0 . 0 0 3 ) 

5 
11 

n d ( < 0 . 5 ) 
n d ( < 0 . 0 2 ) 

115 

801 uS/cm 
106 
546(4 ) 

8 .0 
0 . 5 4 
0 . 1 
1.1 
6 .5 

We 

343 
0,^ 
0.^ 
O.i 

419 
0.6 

n d ( < l ) 
nd (<0 . 

74 
n d ( < l ) 

30 
O.r 

n d ( < 0 . r 
0 . ' 
0.( 

nd(<O.S 
nd(<0.( 
nd (<0 .? 

342 
0.:^ 

nd (<0 . ' 
38 
O.Or 

nd(<0. 
nd(<0.( 
n d ( < l ) 
nd(<O.C 

5 
13 

n d ( < 0 . ' ' 
nd(<0. i 

72 

810 i-
116 
567(-

1 8 . ' 
O.' 
0 . ' 
1. 
6." 

Notes: 

a All results are reported in mg/1 except where otherwise indicated, 
nd None detected. If present at all, the concentration is less than 

the indicated amount. 
1 Deionized water from laboratory at Chicago Refinery. 
2 Chicago Refinery potable water from fire station. 
3 USEPA Primary or Secondary Drinking Water Standard. 
4 Exceeds Primary or Secondary Drinking Water Standard. 



\LYSIs(a) 

Well 4 Well 5 Well 6 STD(3) 

1 

) 

/ 

2) 
-4, 

) 

) 

'0 

) 

'0 
i8 

) 

3) 

) 

/cm 

343 
0.08 
0.015 
0.05 

419 
0.6 

nd(<l) 
nd(<0.̂ '̂ "̂  

74 
nd(<l) 

30 
0.004 

nd(<0.002) 
0.004 
0.02 

nd(<0.5) 
nd(<0.01) 
nd(<0.2) 

342 
0.3 

nd(<0.05) 
38 
0.06(4) 

nd(<0.OOO5) 
nd(<0.O2) 
nd(<l) 
nd(<0.OO3) 

5 
13 

nd(<0.5) 
nd(<0.02) 

72 

810 uS/cm 
116 
567(4) 

18.5 
0.020 

0.06 
1.5 
6,7 

643 
nd(<0.02) 

0.033 
0.04 

784 
0.1 

nd(<l) 
:(<0.01) 

133 
nd(<l) 

3 
0.004 

nd(<0.002) 
0.004 

nd(<0.02) 
nd(<0.5) 
nd(<0.01) 
nd(<0.2) 

732 
0.4(4) 

nd(<0.05) 
97 
0.05 

nd(<0.0005) 
nd(<0.02) 
nd(<l) 
nd(<0.003) 
nd(<l) 

3.1 
nd(<0.5) 
nd(<0.02) 

16 

1250 uS/cm 
134 
368 
11.0 

• 0.015 
0.04 
0.7 
6.8 

430 
0.05 
0.010 
0.09 

524 
0.2 

nd(<l) 
nd(<0.01) 

99 
nd(<l) 

9 
0.005 

nd(<0.002) 
0.005 

nd(<0.02) 
nd(<0.5) 
•nd(<0.01) 
nd(<0.2) 

488 
0.4(4) 

nd(<0.05) 
58 
0.39(4) 

nd(<0.0005) 
nd(<0.02) 
nd(<l) 
nd(<0.003) 
nd(<l) 

10 
nd(<0.5) 
rd(<0.02) 

22 

960 uS/cm 
122 
497 
15.0 
0.005 
0.03 
j.6 
7.3 

334 
0.06 
0.009 
0.09 

407 
0.5 

nd(<l) 
nd(<0.01) 

64 
nd(<l) 

28 
0.004 

nd(<0.002) 
0.004 

nd(<0.02) 
22 

nd(<0.01) 
nd(<0.2) 

280 
0.4(4) 
0.07(4) 

29 
0.10(4) 

nd(<0.0005) 
nd(<0.02) 
nd(<l) 
nd(<0.003) 

4 
11 

nd(<0.5) 
nd(<0.02) 

84 

810 uS/cm 
96 

540(4) 

4.0 
0.030 

0.0,3 
1.2 
7.0 

—.-

0.05 
1.0 

0.01 

250 

0,05 

1.0 
• 

1.4-2.4 
___ 

0.3 
0,05 

0.05 
0.002 

10 

0.01 
0,05 

—,-. 

250 
500 
— _ 

5 
— i 

6,5-8,5 



5.0 CONCLUSIONS AND RECOMMENDATIONS 

5.1 Conclusions 

Based on the cumulative thickness of low permeability materials, 

consisting predominately of silty clay, clayey silt, silty sand, and 

' clayey silt and sand, which vary in thickness from approximately 35 

feet to a thickness slightly greater than 60 feet, and the depth to 

the top of the water table, which varies from approximately 60-100 

1 feet below the land surface, it is concluded that the subsurface 

soil and hydrologic conditions are favorably for disposal of re-

finery sludges by land application. Additionally, except for the 

surficial soils 'vrtiich require soil amendments as recommended below, 

j the general soil chemistry including pH and cation exchange capacity 

appear favorable for refinery sludge disposal by land application, 

^ The pH values for fifteen samples, ranging in depth from 5-60 feet 

"̂  below the ground surface, all exceeded 6.5, varying from 7.9 to 8.4 

^ feet, Similarily-j the cation exchange capacity in roeg/lOOg of soil 

for these samples varied between 7.3-15.6, averaging 11.5. for the 

fifteen samples analyzed. 

Assuming appropiate operating conditions, including sludge appli-

\ cation rates, maintenance of aerobic conditions and exclusion of in-

compatible waste from the land application area; and the implementa-

1 tion of the reccmmendations below, it is concluded that the subsur-

1 
' face conditions are favorable for the disposal of refinery sludges 

by land application. The recommendations presented below are di-
i 
i rected at two objectives. 

I First,- is to improve the surficial soil chemistry to promote the 

rate of biodegradation and cation exchange capacity; and, second, is 

to recommend an appropiate groundwater, soil and pore water monitor­

ing program which when implemented will function to provide the nec-

^ essary assurance of containment within the confines -of the land 

application area. 

- 1 6 -
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5.2 Recommendations' 

5.2.1 Surficial Soil Chemistry Improvements 

Refinery sludge disposal by land application relies prin­

cipally on rapid biodegradation and contaminant retention 

within the zone of surficial soils. The analytical results 

of this study indicate surficial soil chemistry at the 

Chicago Refinery, that range for good to unacceptable (see 

Table 2). It should be noted, however, that the fact that 

unacceptable surficial soil chemistries exist at some loca­

tions in the land applicaiton area does not imply that land 

treatment is an unacceptable disposal method.. Rather, it 

simply requires that supplemental soil nutrients and amend­

ments be added, prior to the sludge application. In prac­

tice, surficial soil conditioning is a continuing requirement 

at most land treatment facility. Conceptually and in general 

practice, it is not significantly different than agronomic 

soil treatment employed for optomizing agricultural product­

ivity. 

Therefore, in order to adjust the surficial soil chemis­

try, additions of the following soil supplements is recom­

mended. 

Lime 1 ton/acre 

Nitrogen* 150 lbs./acre 

Phosphate* 75 lbs./acre 

Potash* 75 lbs./acre 

* Note: Pounds per acre are presented in terms of available 

nutrient. Application rates for commercial fertilizers 

will, therefore, have to be adjusted accordingly. 

- 1 7 -
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Fertilization and liming should occur prior to sludge 

application and be continued on an as needed basis as discus­

sed in Section 5.2.3.1. 

"̂  5.2.2 Groundwater Monitoring 

"̂  It is believed that the groundwater monitoring network 

(MW-l through MW-6), meets or exceeds the monitoring well 

requirements of United States and State of Illinois Environ-

^ mental Protection Agencies. It is, therefore, recommended 

^ that supplemental installation of monitoring wells is not 

! required. 

j Routine .groundwater monitoring including, sample collec­

tion, sample preservation and shipment, analytical proceed-

ures, and chain of custody control, should be performed in 

accordance with methods and procedures outlined in the fol-

^ lowing documents or equivalent alternatives. 
I 

^ - Handbook for Ana ly t i ca l Qual i ty Control in Water and 

Wastewater Labora to r i e s , EPA-600/4-79-019, March 

1979 

n 

i 

- Methods for Chemical Analysis of Water and. Wastes, 

1 EPA-600/4-79-O20, March 1979 

- Procedures Manuel for Groundwater Monitoring at 

Solid Waste Disposal Facilities, EPA-SW-611, 

December 1980 

The reccoimended chemical analysis are presented in Table 

4. Sampling and analysis should be performed quarterly for 

the first year of monitoring. 
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TABLE 4 
Recommended Groundwater A n a l y s i s 

( 1 ) P a r a m e t e r s c h a r a c t e r i z i n g t h e s u i t a b i l i t y of t h e g r o u n d w a t e r a s a 
d r i n k i n g w a t e r s u p p l y ( I n t e r i m Pr imary D r i n k i n g Water S t a n d a r d s ) : 

A r s e n i c 
Barium 
Cadmium 
Chromium 
F l o u r l d e 
Lead 
Mercury 
N i t r a t e 
Se len ium 
S i l v e r 

- (VI ) 

E n d r i n ( ^ ) 
L i n d a n e ( ^ ) 
M e t h o x y c h l o r ( ^ ) 
Toxaphene^ •'•) 
2 , 4 - D ( 1 ) 

2 , 4 , 5-TP S i l v e x ( l ) 
Radlum(^) 
Gross A l p h a ( l ) 
Gross B a t a ( ^ ) 
Col i form B a c t e r i a ( ^ ) 

( 2 ) P a r a m e t e r s e s t a b l i s h i n g g r o u n d w a t e r q u a l i t y ; 

C h l o r i d e 
I r o n 
Manganese 

Phenols 
Sodium 
S u l f a t e 

( 3 ) P a r a n e t e r s used a s i n d i c a t o r s of g r o u n d w a t e r c o n t a m i n a t i o n ; 

pH 
Specific Conductance 

Total Organic Carbon 
Total Organic Halogen 

(4) Analysis required by Illinois EPA; 

Alkalinity, as CaC03 
Aluminum 
Arsenic(^) 
Bicarbonate (HCO3) 
Boron 
Bromides (B^) 
Cadmlum(2) 
Calcium 
C a r b o n a t e (CO3) 
C h l o r i d e ( 2 ) 
Chromium - T r l v a l e n t (Cr"*"^) 

H e x a v a l e n t ( C r + 6 ) ( 2 ) 
COD 
Copper 
Cyanide 
F l o r i d e ( 2 ) 
H a r d n e s s , a s CaC03 

I r o n ( 2 ) 
Lead (2 ) 
Magnesium 
Manganese (^ ) 
M e r c u r y ( ^ ) 
N i c k e l 
N i t r a t e ( 2 ) 
pH 
Phenol 
P h o s p h a t e 
P o t a s s i u m 
Sodlum(^) 
S p e c i f i c C o n d u c t a n c e ( ^ ) 
S u l f a t e ( 2 ) 
T o t a l D i s s o l v e d S o l i d s 
Zinc 
O i l and G r e a s e 
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TABLE 4 (Continued) 

Notes 

(1) Specified in 40 CFR Part 265.92 (b), (1), however variance may be 

granted based on Union Oil Companies ability to demonstrate absense 

of these parameters from land disposed refinery sludges. 

(2) Analysis is contained in U.S,E,P.A. requirements identified in Items 

1, 2 or 3 above and need not be duplicated. Duplication is present­

ed herein to present the State of Illinois list of required analysis 

in its entirety. 

-20-
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B 

r 

Following the f i r s t year of groundwater moni tor ing ( i e . 

four q u a r t e r l y samples a t each monitor ing wel l l o c a t i o n ) , the 

sampling and a n a l y s i s schedule presented below i s r e q u i r e d . 

(1) Annual a n a l y s i s a t a l l monitor ing wel l s for the fo l low­

ing pa ramete r s : 

I ron 

Magnanese 

Phenols 

Sodium . 

S u l f a t e 

P (2) Semi-annual a n a l y s i s a t a l l moni tor ing wel l s for t h e 

fol lowing paramete r s : 

51 pH 

" Tota l Organic Carbon (TOC) 

Tota l Organic Halogen (TOH) 
r • -^^ ^ -r^ 

(3) Quarterly analysis at all monitoring wells for the fol­

lowing parameters: 

Chloride 

Total Dissolved Solids 

or Conductivity 

It is likely, although not clearily specified, that a com-

r! plete schedule of analysis similar to that shown in Table 4 

I will be required on a periodic (annual or biannual) basis 

following the first year of monitoring. It Is recommended, 

J] based on the parameters listed in Table 3 and the results of 

first years quarterly monitoring result, that an abbreviated 

l] yet complete schedule of analysis, similar to Table 3, be 

developed. Additionally, a water level measurement of the 

"^ groundwater surface at each monitoring well must be deter­

mined each time a sample is obtained. 
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5.2.3 Soil and Pore Water Monitoring 

^ Within the zone of aeration overlying the groundwater 

table, soil and pore water monitoring should be implemented 

to detect the potential migration of leachate contaminants 

and provide general background Information. These monitoring 

activities should be performed in both a control area and the 

active land application area. Treatment (ie. soil amend­

ments, nutrients, vegetation cover, etc.) of the control area 

J should be the same as that in the active land application 

area. The control area should, however, not have been used 

in past, present, or future for sludge and/or waste disposal. 

^ The number and location of sampling points is not fixed. 

I 

I 

but rather a function of the affected area over which active 

land application is occurring. This sampling protocol is 

applicable to both soil and pore water sampling discussed in 

Sections 5.2,3,1 and 5.2.3,2, respectively. 

It is, therefore, recommended that the number of sampling 

locations should equal one per acre for the active land ap­

plication area, up to a maximum of three randomly placed, 

well spaced, sample locations in active land application 

areas larger than three acres. An additional baseline samp­

ling location should be located in the control area. It 

should be noted that successive sampling within the same land 

application area need not duplicate previous sample loca­

tions. It is preferable, in fact, that sample locations be 

varied with time in order to accumulate data that character­

izes the entire surface of the active disposal area. 

I The recommended sampling methodology consists of the fol-

' lowing procedures. 

- 2 2 -
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5.2.3.1 Soil Samples 

Hydraulic or hand driven soil cores should be 

collected at each of the selected monitoring loca­

tions. At each location, samples should be col­

lected within the zone of sludge incorporation (ap­

proximately the surface to a depth of one foot) and 

below the zone of sludge Incorporation (approximate­

ly from a depth of two feet to a depth of three 

feet). The surficial sample (0-1 foot) should be 

tested for pH and soil nutrients in order to deter­

mine the type and application rate of soil amend­

ments which will be applied to the land application 

area on an as needed basis. Analysis of the deeper 

(2-3 foot) soil samples will be for constituents 

identified during waste characterization as speci­

fied in 40 CFR Part 265.273 (a) and (b) (discussed 

below). 

5.2.3.2 Pore Water Samples 

Pore water samples should be collected from a 

1 depth of approximately 4-6 feet below the land sur­

face using vacuum lyslmeters. Lysimeters should be 

placed in the bore hole remaining after soil sampl­

ing. In order to install the lysimeter, the soil 

bore hole will most probably need to be enlarged and 

deepened utilizing a hand auger. Pore water samples 

should be taken immediately after sludge application 

I and immediately after the first significant rain 

fall following sludge application. Pore water sam-

' pies should be analyzed for constituents identified 

during waste characterization as specified in 40 CFR 

; - Part 265.273 (a) and (b) (discussed below). 

1 _23-
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5 . 2 . 3 . 3 Chemical Analys is 

The required chemical a n a l y s i s as sp>ecified in 40 

CFR Par t 265.273 (a) and (b) inc lude those c o n s t i ­

t u e n t s t h a t exceed the maximum al lowable concen t ra ­

t i o n s determined during EP Tox ic i ty t e s t i n g of 

wastes and those c o n s t i t u e n t s which caused the 

wastes to be l i s t e d as hazardous under 40 CFR Part 

261 .32 . I t i s repor ted by Union Oil t h a t EP t o x i ­

c i t y t e s t i n g of waste s ludges did not exceed the 

maximum al lowable c o n c e n t r a t i o n s . Tnerefore , based 

on Union O i l ' s N o t i f i c a t i o n of Hazardous Waste A c t i ­

v i t i e s dated J u l y 28, 1980, the a n a l y s i s ind ica ted 

for so i l and fx)re water samples would inc lude hexa­

v a l e n t chromium and l e a d . 

- 2 4 -
Converse/TenEch 



I] 

n 

•̂  
1 

-» 

11 

I 

] 

6.0 REFERENCES 

Dames and Moore 1979, Technical Evaluation - Existing Landfarming 

Facility at the Chicago Refinery, For: Union Oil of California, 

Chicago Refinery, Lemont, Illinois. 

Schicht 1976, Water Resources Availability, Quality, and Cost in 

Northeastern Illinois, Report of Investigation 83 (ISWS/RI-83/76). 

M U. S. Environmental Protection Agency, October 1978, Process Design 

Manuel Municipal Sludge Landfills, EPA-625/1-78-010, SW-705. 

Wlllman, H.B., 1971, Summary of the Geology of the Chicago Area, Illinois 

State Geological Survey Circular 460. Urbana, Illinois. 

-25-
Converse/TenEch 



J i . . ^ 

I 

1 

o 
o 
< 

(S 

m 
o 

. ' ^ ^ ' ' * ' . • V , . . . . . . . . -C'jni'.h Ce j : . n 

o ( ' ' 

• rx , 

o 
( • 

, - • • 1 • • • - - ' 

\ 
I 

: \ ' ' I- .31 X ^ ' Q ,.* 

^ 

i l ' ^ - ' . 1 ' ' 

IJ-

?^.!::Anr;iMr» 

1 V'( 

/ - j ^ ' A/' 

; " i f f - ' » : ," •' 5 ) / - ^ ' ^ 6JI 
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FIGURE 5 
STATIC WATER LEVEL CONTOUR MAP 

OF LAND APPLICATION AREA 



i. r J 

^ 

LEGEND 

MW-1. • 

605 

607 MONITORTNO WELL 5. APPROXIMATE 
BEDROCK ELEVATION IN FEF.T ABOVE 
MEAN SEA LEVEL 

LINE OF EQUAL ELEVATION 

A 0 4on 

SCALE IN FEET 

(715.0) GROUND SURFACE ELEVATION 

© Converse/TenEch Geotechnical and 
Environmental ConsuHanls 

UNION OIL - CHICAGO REFINERY 
HYDROGEOLOGIC INVESTIGAT ION 

FIGURE 6 
BEDROCK SL'RFACE CONTOUR MAP 

OF LAND APPLICATION AREA 



F 
m 
Sli 

i 

f 
I 

APPENDIX A 

BORING LOGS AND WELL DETAILS 



WELL CONSTRUCTION DETAILS GENERALIZED LITHOLOGIC DESCRIPTION 

STICKUP - 2.8 FEET 

GROUND (715.0) 

STEEL PIPE W 
LOCKING CAP 
CEMENT SEAL 

CLAY BACKFILL 

BENTONITE SEAL 

SAND PACK 

4 INCH PVC SCTCElEN 
( 0 . 0 0 6 INCH SLOT) 

PVC PLUG 

V 

BROWN MOTTLED TAN AND GREY CLAYEY SILT 
WITH TRACE FINE GIUWEL AND ORGANIC MATERIAL 

TAN MOTTLED GREY CLAYEY SILT WITH 
LITTLE FINE TO MEDIUM GRAVEL 

10.. 

20-

GREY SILTY CLAY WITH TRACE FINE GRAVEL 

30. 

40-

GREYISH BROWN SILTY CLAY 

50-

GREYISH TAN CLAYEY SILT WITH SOME VERY 
COARSE SAND AND FINE GRAVEL 

BROWNISH GREY CLAYEY SILT WITH 
LITTLE FINE GRAVEL 

L i J M a M ^ 

BROWNISH GREY SILTY CLAY WITH 
Ll'H'LE FINE GRAVEL 

7 0 - TAN SILTY FINE SAND AND ROCK FRAGMENTS 

80-

90-

10(U 

8 I N C H 

,„anR,[NG-

GREY SILTY MEDIUM TO FINE SAND 
AND ROCK FRAGMENTS 

GREY SILTY FINE TO VERY FINE SAND 
WITH LITTLE FINE GRiVVEL AND ROCK FRAGMENTS 

GREY SILTY MEDIUM TO FINE SAND WITH 
LITTLE FINE GRAVEL 

TAN MEDIUM SAND 

CREY SILTY FINE TO VERY FINE SAND 
WITH LITTLE FINE GRAVEL 

DARK GREY CLAYEY SILT AND 
DOLOMITE FRAGMENTS (WET) 

DOLOMITE BEDROCK; BOTTOM OF BORING (111,5) 

Conversen"enEch Geotechnical and 
Environmenial ConsuUanls 

UNION OIL - CHICAGO REFINERY 
HYDROGEOLOGIC INVESTIGATION 

APPENDIX A 
MW-l 

BOUTNG LOG AND WELL DETAILS 



WELL CONSTRUCTION DETAILS 

STICKUP - 2.6 FEET 

GROUND (719.3) 

STEEL PIPE W 
LOCKING CAP 
CEMENT SEAL 

CLAY BACKFILL 

^ 

BENTONITE SEAL 

SAND PACK 

A INCH PVG SCREEN 
(0.006 INCH SLOT) 

PVC PLUG 

•. lOOr 

20-

GENEIO'LJZED LITHOLOGIC DESCRIPTION 

BROWN MOTTLED TAN SILTY CLAY WITH 
LITTLE ORGANIC MATERIAL 

BROWN MOTTLED TAN AND CREY SILTY 
CLAY WITH TRACE FINE GRAVEL 

BROWN MOTTLED GREY SILTY CLAY 
WITH LlTTLi: COARSE GRAVEL 

BROWN MOTTLED DARK GREY TO BLACK SILTY 
CLAY WITH TRACE FINE GRAVEL 

40. 

50-

60' 

70. 

80. 

90' 

BROWN CLAYEY FINE SAND WITH SOME 
MEDIUM TO COARSE GRAVEL 

BROWN MEDIUM SAND 

BROWN SILTY CLAY WITH LITTLE TO 
TRACE MEDIUM GRAVEL 

GREY,SILTY CLAY WITH TRACE MEDIUM 
TO COARSE GRAVEL 

BROWNISH GREY SILTY CLAY 
WITH TRACE FINE GRAVEL 

GREYISH BROWN SANDY CLAY WITH 
SOME FINE GRAVEL 

GREY SILTY MEDIUM TO,COARSE SAND 

GREY SILTY CLAY WITH TRACE 
FINE GRAVEL 

GREY CLAYEY SILTY FINE TO MEDIUM 
SAND WITH Ll'lTLE FINE GRAVEL AND 
ROCK FRAGMENTS 

8 INCH 
BOUINr. 

DARK GREY CLAYEY SILT AND 
DOLOMITE FRAGMENTS (WET) 

DOLOMITE BEDROCK; BOTTOM OF BORING (116.5) 

Converse/TenEch fnl^'^'^tfn'n Environmenial ConsuUanls 

UNION OIL - CHICAGO lUiFINEkV 
HYDROGEOLOGIC INVESTIGATION 

APPENDIX A - MW-2 
BORING LOG AND WELL DETAILS 



WELL CONSTRUCTION DETAILS GENERALIZED LITHOLOGIC DESCRIPTION 

STICKUP - 2.3 FEET 

GROUND (704.0) 

4 INCH PVC 
C/\SING VJ CAP 

CEMENT SEAL 

CLAY BACKFILL 

BENTONITE SEAL 
^ ' ^ > 

S,\ND PACK 

4 INCH PVC SCREEN 
(0.006 INCH SLOT) 

PVC PLUG 

GREY SILTY CLAY WITH 
SOME FINE GRAVEL 

BROWN SILTY CLAY WITH LITTLE FINE GRAVEL 

20-

30 

50-

60-

70-

80' 

90-

TAN CLAYEY SILT WITH SOME. FINE GRAVEL 

GREY CLAY WITH LITTLE FINE GRAVEL 

GREY SILTY CLAY WITH TRACE FINE GRAVEL 

SILTY FINE GRAVEL AND COARSE SAND 

GREY CLAYEY SILT WITH SOME FINE 
TO MEDIUM GRAVEL 

BROWNISH GREY CLAYEY SILT WITH 
LITILE FINE GRAVEL 

BROWN SILTY FINE SAND WITH 
LITTLE FINE GRAVEL 

GREY SILTY FINE SAND WITH 
SOME FINE GRAVEL 

GREY SILTY FINE SAND WITH LITTLE 
FINE GRAVEL AND ROCK FFIAGMENTS 

TAN MEDIUM SAND WITH TRACE SILT 

GREY CLAYEY/SILIT FINE SAND WITH 
LITTLE FINE GRAVEL AND ROCK FRAGMENTS 

DARK GREY CLAYEY SILT AND DOLOMITE FRAGMENTS (WET) 

'•• DOLOMITE BEDROCK; BOTTOM OF BORING (101.5) 

8 INCH 
BORING 

@ Converse/TenEch Geolechnical and 
Environmenial ConsuUanls 

UNION OIL - CHICAGO REFINERY 
HYDROGEOLOGIC INVESTIGATION 

APPENDIX A 
MW-3 

BORING LOG AND WELL DETAILS 



DETAILS OF WELL CONSTRUCTION 

STICKUP = 1.60 FEET 

GROUND SURFACE — 

CEMENT -
BENTONITE SEAL 

BENTONITE SEAL — 

SAND PACK AROUND 
WELL SCREEN 

U INCH WELL SCREEN 

HOLE CAVES FROM 
78.8' TO 89' 

BOTTOM OF BORING 

14: 

[ 
^ 

^ 

/ 

/ 
/ 
/ 
/ 
/ 

C 

FEET 

— 0 -

10-

20-

30-

/fO-

50-

60-

70-

80-

1 ' 90-

6 INCH 
DIAMETER BORING 

GENERALIZED LITHOLOGIC DESCRIPTION 

BROVN-OARK BRPWN CLAYEY SILT WITH SOME SAND 

BROWN SILTY CLAY WITH SOME FINE SAND AND SMALL GRAVEL 

BROWN CLAYEY SILT WITH SOME FINE SAND AND GRAVEL 

GRAY CLAYEY SILT WITH SOME FINE GRAVEL 

GRAY CLAY WITH LITTLE TO NO SAND AND GRAVEL 

GRAY SANDY SILT 

GRAY SILTY CLAY WITH ABUNDANT SMALL GRAVEL (TILL) 

GRAY CLAYEY SILT WITH SOME GRAVEL 

BROWN SILTY FINE SAND WITH SOME SMALL GRAVEL 

GRAY CLAYEY SILT WITH SOME FINE SAND AND/OR GRAVEL 

BROWN FINE GRAINED SAND 

GRAY CLAYEY SILT WITH ABUNDANT SAND AND SMALL GRAVEL (TILL) 

DOLOMITE BEDROCK 

UNION OIL OF CALIFORNIA 

FIGURE 3 

LITHOLOGIC DESCRIPTION AND WELL 

CONSTRUCTION SPECIFICATIONS 

FOR WELL NO. k r 
fi,.. -gj 

*->̂ rr.-



WELL CONSTRUCTION DETAILS 

STICKUP - 2.2 FEET 

GROUND (683.2) 

4 INCH PVC 
CASING W CAP 

CEJ>1ENT S E A L 

/ — > • 

CLAY BACKFILL 

BENTONITE SEAL 

X 

SAND PACK - > 

4 INCH PVC SCREEN 
(0.006 INCH SLOT') 

PVC PLUG 

g 

10-

20-

GENI.FALIZED LITHOLOGIC DESCRIPTION 

BROWN CLAYEY SILT WITH LITTLE 
TO TliACE FINE GRAVEL 

TAN SILTY COARSE SAND WITH LITTLE FINE GRAVEL 

GREY SILTY SAND WITH LITTLE FINE 
GRAVEL AND ROCK FRAGMENTS 

30- GREY CLAYEY SILT WITH FEW ROCK FRAGMENTS 

50-

60-

70-

TAN SILTY FINE SAND WITH SOME FINE GRAVEL 

GREY SILTY FINE SAND WITH 
SOME FINE TO MEDIUM GRAVEL 

TAN SILTY VERY FINE TO MEDIUM SAND 

TAN MEDIUM SAND 

TAN FINE TO COARSE SAND WITH 
LI'H'LE FINE GRAVEL 

GREY CLAYEY SILT WITH TRACE FINE GRAVEL 

GREY FINE TO MEDIW SAND 

GRl'YISH TAN SILTY FINE SAND WITH SOME 
FINE TO MEDIUM GRAVEL 

80- DARK GREY CLAYEY STLT WITH LITTLE FINE GRAVEL (WEI) 

DOLOMITE BEDROCK; BOTTOM OF BORING (88.0) 

8 INCH 
BORING 

Converse/TenEch Geotechnical and 
Environmenial ConsuUanls 

UNION OIL - CHICAGO REFINERY 
HYDROGEOLOGIC INVESTIGATION 

APPENDIX A 
MW-5 

BORING LOG AND WELL DETAILS 



WELL CONSTRUCTION DETAILS GENERALIZED LITHOLOGIC DESCRIPTION 

STICKUP - 1.4 FEET 

GROUND (696.8) 
4 INCH PVC 
CASING W CAlU V 

CEMENT SEAL 

CLAY BACKFILL 

BENTONITE SEAL 

SAND PACK 

\ 10«, 

\ 

- > • •• 

4 INCH PVC SCREEN 
(0.006 INCH SLOT)" >; 

PVC PLUG 

0- BROWN SILT WITH LITTLE ORGANIC MATERIAL 

TAN MOTTLED GREY CLAYEY SILT 
WITH LITTLE FINE GRAVEL 

TAN SILTY MEDIUM SAND WITH SOME FINE GRAVEL 

DARK CREY CLAYEY SILT WITH TRACE FINE GRAVEL 

20-

GREYISH TAN SILTY FINE TO COARSE 
GRAVEL WITH SOME FINE SAND 

30- DARK GREY CLAYEY SILT WITH SOME 
FINE TO COARSE GRAVEL 

GREYISH TAN SILTY FINE TO COARSE 
GRAVEL WITH SOME FINE SAND 

40- DARK CREY ClJkYEY SILT WITH 
TRACE MEDIUM GRAVEL 

GREYISH TAN SILTY MEDIUM 
SAND WITH ROCK FRAGMENTS 

50-

CRI'Y CLAYEY/SILTY FINE TO MEDIUM SAND 
WITH LITTLE FINE GRAVEL AND ROCK FRAGMENTS 

60-

GREY FINE TO COARSE SAND 

GREY CLAYEY FINE SAND WITH 
TRACE COARSE GRAVEL 

GREY CLAYEY SILT WITH TRACE FINE GRAVEL 

u-,̂  
J ' 

BROWNISH GREY CLAYEY FINE SAND (WET) 

^ 9 0 - DOLOMITE BEDROCK; BOTTOM OF BORING (91.5) 

8 INCH 
RORTNG 
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APPENDIX B 

GRAIN SIZE DISTRIBUTION CURVES 

(USDA TEXTURAL CLASSIFICATION). 
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t ract 

60 20 2 0.6 0,2 0.15 0.06 0.02 

GRAIN SIZE IN MILLIMETERS 

0.006 0.002 0.0006 

BOULDERS 
COBBLES 

GRAVEL 
C , M , F 

SANO 
C 1 M 1 F 

SILTS a CLAYS IDENTIFIED BY PLASTICITY 

SYMBOL BORING 

M W - l 

M W - l 

SAMPLE 

S-1 

S-6 

DEPTH 

0 . 0 ' -
1 .5 ' 

2 5 . 0 ' -
2 6 . 5 ' 

IDENTIFICATION 

Dark brown S i l t v clay loam 

Dark erav S i l t v clav loam 

PROJECT LOCATION Lemont. I l l i n o i s BY G.P. DATE 5-11-81 PROJECT No. 81-06103-02 

6 - 7 9 
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Converse Ward Davis Dixon 
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BOULDERS 
COBBLES 

GRAVEL 
C 1 M 1 F 

SAND 
C 1 M 1 F 

SILTS a CLAYS IDENTIFIED BY PLASTICITY 

SYMBOL BORING 

M W - l 

MW-l 

SAMPLE 

S-IB 

S-21 

DEPTH 

8 5 . 0 ' -
8 6 . 5 ' 

100 .0 ' -
101 .5 ' 

IDENTIFICATION 

L i e h t e r a v G r a v e l l v S i l t v loam 

L i e h t Erav S i l t v loam 

PROJECT LOCATION Lemont. I l l i n o i s BY G.P. DATE 5-11-81 PROJECT No. 81-06103-02 
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ConverseWard Davis Dixon 
GRAIN SIZE DISTRIBUTION 

60 2 0 2 0.6 0.2 0.15 a 0 6 0.02 

GRAIN SIZE IN MILLIMETERS 
0.006 0.002 
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t o m t 
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t race 

0.0006 

SILTS a CLAYS IDENTIFIED BY PLASTICITY 

SYMBOL 

— - — . 

BORING 

MW-2 

MW-2 

SAMPLE 

S-1 

S-6 

DEPTH 

0.0' -
1.5' 

25.0' -
26.5' 

IDENTIFICATION 

Brown Sllr.v clav loam 

Brown Sandv Inam 

PROJECT LOCATION Lemont. I l l i n o i s BY G.P. DATE 5-11-81 PROJECT No. 81-06103-02 
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trace 

0.0006 

BOULDERS 
COBBLES 

GRAVEL 
C 1 M 1 F 

SAND 
C 1 M 1 F 

SILTS a CLAYS IDENTIFIED BY PLASTICITY 

SYMBOL BORING 

MW-2 

MW-2 

SAMPLE 

S-18 

S-21 

DEPTH 

85.0' -
86.5 ' 

100.0' -
101.5' 

IDENTIFICATION 

LlRht erav Gravellv Clav loam 

Grav Gravelly Si l tv loam 
* 

PROJECT LOCATION L e m o n t . I l l i n o i s BY G .P . DATE 5 - 1 1 - 8 1 PROJECT No. 8 1 - 0 6 1 0 3 - 0 2 
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GRAVEL 
C I M I F_ 

SAND 
I M 1 F 

t r a c e 
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2 0 

some 

35 

and 

5 0 

and 

• 35 

soma 

2 0 
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10 

t race 

0.0006 

SILTS a CLAYS IDENTIFIED BY PLASTICITY 

SYMBOL BORING 

MW-3 

MW-3 

SAMPLE 

S-1 

S-6 

DEPTH 

3 . 5 ' -
5 . 0 ' 

2 9 . 5 ' -
3 0 . 0 ' 

IDENTIFICATION 

Brown S i l t v r i a v loam 

Dark erav S i l t v r^av Inam 

PROJECT LOCATION Lemont, I l l i n o i s BY G.P, DATE 5-11-81 PROJECT No. 81-06103-02 



I J sm I i J iSZJil S ! 1 

2 0 0 

ConverseWard Davis Dixon 
GRAIN SIZE DISTRIBUTION 

100 

9 0 

^ ao 

UJ 

^ 7 0 
>-
CO 

Q. 60 • 
UJ 
z 
L L «;n -

UJ 
C3 4 0 -

z 
Ul •xn -
CE 
U l 

1 r t 

0 -

•3 

1 
1 

1 
1 
1 
1 

1 

1 

1 

1 

1 
1 
1 
1 

1 
1 
1 
1 
1 

1 

1 
1 
1 

1 
1 
1 
1 

I 2 , ' • 

1 

J/4 3 / 8 

' [-

4 

l_ 

1 0 
J • 

30 6 0 
• 1 

1 1 

! 
1 

100 2 0 0 SIEVE No. 

^ ; ; 

' 

1 

•r 
1 

1 

\ 
"~ n 

S 

\ 

\ 

V 

\ 
1 

\ 

\ 

^ 

V 
\ 

\ 

L 
> 

^ 

*•.. 

\ ŝ  
X 

^ 

• 

-

I. 
60 20 2 0.6 0.2 0.15 0.06 

GRAIN SIZE IN MILLIMETERS 

0.02 0 .006 0.002 

BOULDERS 
COBBLES 

GRAVEL SAND 

trace 
10 

l i t t l e 

2 0 

tome 

35 

and 

50 

and 

35 

some 

2 0 

t i t t l e 

t roce 

0.0006 

SILTS a CLAYS IDENTIFIED BY PLASTICITY 

SYMBOL BORING 

MW-3 

MW-3 

SAMPLE 

S-11 

S-17 

DEPTH 

53.5* -
5 5 . 0 ' 

8 5 . 5 ' -
8 6 . 5 ' 

IDENTIFICATION 

D a r k g r a v S i l t v r l a v l o a m 

L d p h t p r a v S i l t 

PROJECT LOCATION Lemont . I l l i n o i s BY G.P . DATE 5 - 1 1 - 8 1 PROJECT No. 81-06103-02 

6 - 7 9 



^ I 2 ( P ^ 9 9 I 3i 3?J,\ 51J t n 

S2 
Ul 

>-
CO 

cc 
UJ 

z 
u. 
UJ 
o 
<t 

z 
Ul 
u 
cc 
UJ 
Q. 

100 

9 0 

8 0 

7 0 

60 

50 

4 0 

3 0 

2 0 

10 

2 0 0 

ConverseWard Davis Dixon 
GRAIN SIZE DISTRIBUTION 

3 2 3 / 4 3 / 8 10 30 6 0 100 2 0 0 SIEVE No. 

60 20 2 0.6 0.2 0.15 0.06 

GRAIN SIZE IN MILLIMETERS 

0.02 0.006 0.002 

BOULDERS 
COBBLES 

GRAVEL 
c I M I 

SAND 

n — i j i ' i i ! 11 ̂  Ml 1; Ftk 
r^k 
1 P J -W.̂  

kv^ 
ih '1 i'l 1 1 Ml 

NTCLNVI 1 
' n * h r ^ 'II1 i 1 1 1 ^ckLl. 

ll 1 { irRLfLI 1 

1 \ 

I I I ! 

M l 

I|_LLL_| 

1 1 

\ 1 \ ^1 1 1 1 

ml 1 
II11 
P *^^^ 

11 

I 

t r a c e 

10 

l i t t l e 

2 0 

some 

35 

and 

50 

and 

35 

some 

2 0 

l i t t l e 

10 

t race 

0.0006 

SILTS a CLAYS IDENTIFIED BY PLASTICITY 

1 SYMBOL BORING 

MW-5 

MW-5 

SAMPLE 

S-1 

S-5 

DEPTH 

3 . 5 ' -
5 . 0 ' 

23 .5 ' -
25 .0 ' 

IDENTIFICATION 

Brown S i l t y loam 

Grav Gravel lv S i l t v loam 
-

PROJECT LOCATION Lemont. I l l i n o i s BY G.P. DATE 5-11-81 PROJECT No. 81-06103-02 
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I Jl jrrm ssa IAS ^s^\ f^3 ?31 i m 

ts 
Ul 

>-
CD 

UJ 

z 

UJ 
CD 

z 
UJ 
o 
CC 
UJ 
CL 

2 0 0 

ConverseWard Davis Di xon 
GRAIN SIZE DISTRIBUTION 

100 1 

9 0 

T O 

60 • 

4 0 L 

C.U 

0 L 

3 

1 M l ' 

1 

2 

1 '1 1 
1 

1 : n 1 A 
1 ^ 

J /4 3 / 8 

1 ^ * v ^ 1 

-̂.-.ll 

4 

' > i ^ 

10 

' 

^ * * . ^ ^ 

30 

ill 
' 1 * ^ ^ 

1 

6 0 
J 1 

1 
1 
1 
I 1 • 

1 
1 

1 

1 
1 

100 2 0 0 SIEVE N 

X 

hi"-I 
1 
1 
1 
1 
1 

1 
1 
1 

1 

1 

1 
1 
1 

1 
1 
1 

j ' ^ N 

1 ' 

\ 

^N\ 

LJ_J 

\ 

0 . 

\ 

^ • < : 

• 

^ • ^ 

^ ^ ^ L . 

r-' I-

• ^ - , 

-

-

. - , 

t r a c e 
10 

l i t t l e 

2 0 

some 

35 

and 

50 

and 

35 

some 

2 0 

l i t t l e 

10 

t race 

60 20 2 0.6 0.2 0.15 0.06 

GRAIN SIZE IN MILLIMETERS 

O02 0.006 0.002 0.0006 

(BOULDERS 
COBBLES 

GRAVEL 
C 1 M 1 F 

SAND 
C 1 M 1 F 

SILTS a CLAYS IDENTIFIED BY PLASTICITYJ 

SYMBOL BORING 

MW-5 

MW-5 

SAMPLE 

S-8 

S-15 

DEPTH 

3 8 . 5 ' -
4 0 . 0 ' 

7 3 . 5 ' -
75 .0 ' 

IDENTIFICATION 

Light gray Gravel ly S i l t y loam 

Light gray Gravel ly S i l t y loam 
• 

PROJECT LOCATION Lemont, I l l i n o i s BY G.P. DATE 5-11-81 PROJECT No. 81-06103-02 
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I J JTS eSSl 591 5 B I iS ^s!t\ ?!?1 urn 

200 

ConverseWard DavisDixon 
GRAIN SIZE DISTRIBUTION 

W
E

IG
H

T 

NI
 O

B
 U

» 
5 

3 
O

 
O

 
O

 

>-
CO 

CE 6 0 
LU 

z 

UJ 

< 
1 -
z 
UJ •*n -o ^0 
CC, 
UJ 

°- 9n -

0 -

S 2 3 / 4 3 / 8 

1 t ' V 

4 (0 

" ^ 

3 0 

1 

l_ 

60 
I 1 

1 

V 

1 
1 

100 200 SIEVE No. 
1 t 
, 1 

I 

X 

, 

s 

N 

V 

\ A 
\ \ 

\ 

^ 
v^ • ^ 

* ^ ^ ^ 

-

t r a c e 

10 

l i t t l e 

2 0 

some 

35 

and 

5 0 

and 

35 

some 

2 0 

l i t t l e 

t race 

60 20 2 0.6 0.2 0.15 0.06 

GRAIN SIZE IN MILLIMETERS 
O02 0.006 0.002 0.0006 

BOULDERS 
COBBLES 

GRAVEL SAND SILTS a CLAYS IDENTIFIED BY PLASTICITY 

S Y M B O L BORING 

MW-6 

MW-6 

SAMPLE 

S-1 

S-5 

D E P T H 

0 . 5 ' -
2 . 0 ' 

2 0 . 0 ' -
2 1 . 5 ' 

I D E N T I F I C A T I O N 

Brown S i l f y loam 

Dark gray S i l t y loam 

' 

PROJECT LOCATION Lemont, I l l i n o i s BY G.P. DATE 5-11-81 PROJECT No. 81-06103-02 
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i^ 1 ^ 5L I ia 2̂2:1 r S 551] & 9 "^«pi J i 

UJ 

CD 

tt: 
LU 

z 

100 

9 0 

8 0 

7 0 

60 

50 

O 4 0 
< 
I -

§ 30 
cc 
UJ 

°^ 20 

10 

2 0 0 

ConverseWard Davis Dixon 
GRAIN SIZE DISTRIBUTION 

3 2 I 3 / 4 3 / 8 
Ttl 

10 3 0 6 0 100 2 0 0 SIEVE No. 

t^-'|-~j'-L-|—U^j 

60 20 2 0.6 0 2 0.15 0.06 0.02 

GRAIN SIZE IN MILLIMETERS 

0.006 0.002 

BOULDERS 
COBBLES 

GRAVEL SAND 
I M I F 

• 35 

t r ace 

l i t t l e 

2 0 

some 

and 

50 

and 

35 

some 

2 0 

l i t t l e 

10 

t race 

0.0006 

SILTS a CLAYS IDENTIFIED BY PLASTICITY 

SYMBOL BORING 

MW-6 

MW-6 

SAMPLE 

S-9 

S-17 

DEPTH 

4 0 . 0 ' -
A1 . -̂  • 

80 .0 ' -

IDENTIFICATION ] 

G r a v G r a v e l l v S i l t v l o a m 

T . i p h t e r a v S i l t-

PROJECT LOCATION Lemont. I l l i n o i s BY G.P, DATE 5-11-81 PROJECT No. 81-06103-02 
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APPENDIX C 

CHEMICAL LABORATORY ANALYSIS - SOILS 



1 Ji m ess I M sz 531^ feH 

EKIRT NUMBER 
F i i c i - a 2 h 

A & L GREAT LAKES AGRICULTURAL LABORATORIES. INC. 
5011 Decatur Road • Fori Wayne, Indiana 46806 • (219) 456-35'15 

SEND 
TO; COf^^VcKSt U H R D i>MVIS 

GLcNN WITTMAN 
l O J T t C H N c C t N T c H D R . 
M i L r 0 r < D OH i , ' j M O 

GROWER: OLt rJN W I T T K A N 
SAMPLcS B - 1 (MW-l) 

SAMPLES 
SUBMITTED 
BY: 

OF REPORT 0 3 / u 1 / i 1 PAQEI SOIL ANALYSIS REPORT 
I '-•• 

LE i ^ . 

' ' 

• K T ) ^ • ^ . 

0 ' 

b ' i 
2b ' 

• ^ 0 ' ; 

• i v d 
' l y 9 

hou . 
' Z J 1 : 

ORQANIC 
MATTER 

% 
VtH 

lATE »»VA 

, L H l \ J L 

i } . 6 J : , U L 

. 3 / ^ M 
>-V I C i ' H 

PMOVHORM 

^1 
(WMk l rn l 

i VL 
1 VL 
1 VL 
1 V L 

M,HCOiP 
• • • • « 

7 V L 

2 V^ 
5 VL 
7> VL 

POTAMIUW 

K 
• 

»•» 1*11 

; i1 L 
t j VL 
V^ L 

l l o M 

MAONESIUM 

M» 

• •• 
l»«»«^""l 

r,. ' i j VH 
3 v U VH 
c'Vo VH 
2SQ VH 

CALCIUM 

Ci 
• 

• • * • 

»»|tCiMT| : 

i O U L 
['OOC H 

y O u H 
I9UG H 

lOOIUM 

N i 

W"*".^*!* 

pH 

lOIL 

» « ; 

6 . H 

0 , 2 
tt. L 
b e d 

•UPPIN 

01 

O . J 

HYDRO-
OEN 

H 

• f V ' « l 

I . r 
0 . 0 
0 . 0 
0 . 0 

CltlM 

C»P~tT 
C.E.C 

I»1/«W| 

3 . 0 
1 3 . 0 
^ . ^ 
l . V 

K 
K . 

PCRCENT 
lASC lATURATlON (COUPUTtD) 

% 
•«l 

I . b ' 1 . 7 ^ 
1 - 1 
1 . 9 
^ . ^ 

C • J 

9 . 9 
d . 1 

« 
(• 

7 . 6 
' o . c 

k..^ 
' 9 . 4 

X 
i» 

3m.•> 

0 . 0 
J - 0 
0 . 0 

H 

<.f 
0 . 0 
0 . 0 
O. iJ 
0 . 0 

(SEE EXPLANATION ON BACK) 

AMPLE 

VIER 

NITRATE 

NO, 

SULFUR 

t 

ZINC 

Z i 

MANBA-
NEIE 

M« 

fdMtalATI 

IRON 

Fi 

COPPER 

Ca 

I P ' * * ' ! " ^ 

BORON 

1 

SKCEU 
LIME 
RATf 

SOLUBLE 
SALTS CHLORIDE 

Cl 

MOLYI 
OENUM 

Mt 
» p » * M T | 

-

. , fARTICAL SIZf ANALYSIS 

SAND 

X 

SILT CLAV 

SOIL 
TEXTURE 

« .̂ _^ 

Thtl tmooti ippl lal only to tn* wmp l t f l l t t l t a^S^mptv i sis r«Uln«d 

A « LQilfAT LAKCt AORJCULTUAAL LABORAioHIEt. INC. 

COUe TO RATtNOi Vf rty LOW (VLt. tOW IL I . S^fOIUM tM), MiGH (M|, VLHV MIO*-* (VM). AND NQNi |N(. MOLTI»»LV THE (Vf.SULTS IN ppm a v 4.« TO CONVCHT TQ L B S 
WUL » IPt V TKl nrs iJ t rS tN i>rro «V ? « TO CONVf B I TO L W 

»B P j O , 



REPORT NUMBER F 1 1 o - < f i I 

I IJ SSŜ l ?5!1 "^iJ Ef l i 

Sf ND 
TO 

A & L GREAT LAKES AGRICULTURAL LABORATORIES, INC. 
5011 Docaluf Road • Fori Wayne, Indiana 4680G • (219) 456-3^45 

G L t N N W I T T K A N 

C u N V L R o t JARD D A V I S D I X O 

l O U 1 t C r i N c C L N T L . i DR. 

M L F O K D OH 4 : ) 1 5 J 

GnOWFH 
GLENN WITTMAN 

SAMPLtS d-1 (MW-l) 

SAMPLFS 
suoMirrcD 
BY 

DATE 0 4 / i O / 6 l PAGE 1 SOIL FERTILITY RECOMMENDATIONS (Ibs./A) 

YOUR 
SAAKPLE 
NUMBER 

CROP YIELD 

AMENDMENTS 

LIME 
LB A Of 
CaCOl 

LIME 
TONS/A 

GYPSUM 
rONSA 

ELEMENTAL 
SULFUR 
LBS'A 

NITRO-
QEN 

P2O5 

PHOS-
PHATE 

K2O Mg 

MAG­
NESIUM 

SULFUR 

Zn 

ZINC 

Mn 

MANGA 
Nf >E 

Ft Cu Mo 

MOLVB 
OENUM 

i t r . l i 
u o i c . 
lOt* Si 

t 
6 

11 
11 

.A. iS 

C O - ^ N 

SOYi i ! 

COnN 

o U Y b w A . ' i S 

C U r i U 

i O Y b ^ A N S 

CCrtN 

S O Y B t A N S 

. 4C 

uo 
1 '̂  V 

4 0 
1 4u 

: u 

LO 

t u 

t U 
uJU 

O.L 

O.C 

O .L 

0 - G 

a . I 
Urn L. 

O . r 
u . u 

1 9 0 

5 

^ :J0 

5 

i t u 
3 

1 6 5 

3 

1 3 0 

tiO 

1 3 5 

1 33 
OL) 

135 
00 

l i JO 

1 3 5 

l a O 

1 4 0 

1 oLi 

U J 

1 0 0 

6 J 

-REMARKS 

A & L GREAT LAKFS AGRICULTURAL LABORATORIES INC 

BY 

Oiii i r i v i i i ; and u iit-c; are for itir c«r,lusivc and ronlirlrnlial use ol our rlionls. ;in<l may not be reptoriur.firlin whole or in pBft. not may any ffilnirncn he. mntUi to Ihe wofk. Ihe tosulls 
HI iiie (,niii|),iriy .n any aiiii:n,:,iiHi nnws ri'liMsi; cii ciihi.i puhlir iiiiriouriciMiirnls WIIMIMII obliipiiino our.pnur wiilien aulliou/aliur. " Cniiynghl \ ')I7 



£ I J 6^3 ESB !&• I i i ^31 3 ^ P?l 5!1 

REK>FIT NUMBER 

SEND 
TO: 

f ^ 1 1 - . - 2 3 
A & L GREAT LAKES AGRICULTURAL LABORATORIES, INC. 

5011 Decalur Road • Fort Wayne, Indiana 46806 • (219) 456-3545 

V J L E N N tallTTi^lAN 

C O ^ < V c h o c l»Af<D D A V I S 

I O J T b C H N t C . N T E R \ } R , 

M I L F O R D OH ^ 5 1 DO 

GROWER: GLENN WITTMAN 
SAMPLcS 0-2 (MW-2) 

SAMPLES 
SUBMITTED 

BY: 

DATE OF REPORT 

r 
SAMPLE 

DEPTH 
(FEET) 

> ^ 
I 
6 

0 ' 
5' 

25' 
1 ^ 0 ' 

U l 

•UMKR 

n.\^i 
7* :0 i 
7 t 0 4 
?^o5 

U « t / J U « NJ 1 

OaOANIC 

MATTER 

% 
IHR 

I . A i 2 L 
O.A i C V l 
1.0 44 VI 
1 .1 46VI 

PAGE ' 

PNOIPNORM 

(tVMli l i iv l 

c V 
1 V 

[ 1 V 
1 V 

' J l 

N , H C O i # 

. M M M i l . C VL 
. 2 VL 
- 6 L 

r 1 ^ •-

POTAtUUM 

K 

« 
f l - H M i l 

77 L 
4a VI 
£4 VI 
^^^ VI 

SOIL ANALYSIS REPORT 
MASMtSiUM 

Ml 
• • •• 

j 6 b V H 

3 25 VH 
90 K 

ZS5 VH 

CALCIUM 

Cl 

• • • • 

1 2 i O M 
^ 1 0 0 H 
130D V^ 
1 0 5 0 H 

tooiuu 
Ni 

»H 

lOIL 

6 - 7 
ti.c 

e-1 
6 . 4 

lUFFIR 

I f 

7 . 0 
., 

Hvono-
BEN 

H 

0 . 4 
0 . 0 
0 . 0 
0 . 0 

C*ti«« 

C.£.C. 

9 . 9 
1 5 . 3 

6 - 3 
7 - 3 

PCRCCRT 
•ASE SATURATION (COHPUTEO) 

K 

2 . 0 
0 . 9 
0 . 7 
1.7 

Ml 

i O . 7 

v .o 
2 o . 7 

X 

o 3 . 1 
78. i> 
>D.2 
7 1 . o 

N 
N 

4 , 0 
O.O 
0 . 0 
0 . 0 

Mt 

o.c 
0 . ( 
O. i 
O. i 

(SEE EXPLANATION ON BACK) 

T" 

lAMPLE 

RUUIER 

NITRATE lULFUR 

I 

2INC 
MANGA-

NEtE 

Ua 

W*N.MT| 

IRON COPPER 

Cu 

DOROH 

I 

excess 
LIME 
HAT« 

tOLUILE 
lA lTS CHLORIDE 

Cl 

•MT» 

MOLYI-
OENUM 

Mo 

Mn 

fARTICAL t l Z t AMAIVIU 

SANO 

. . ; i . . 

X 

SILT 

X 

CLAV 

SOIL 

TEXTURE 

Thl l report IppiUi onty 10 lh« •ampla(l) t«tt«a. Samp(«i •r« rAlaln. 
• m«jilmum or Ihlr ly 4ay« »i\si \s\K\n%, 

A • L QAEAT LANCE AQIIICULTUNAL LABORATOMIES. INC. 

COOf T o f i A T I N D i V e n v LOW f \ /L | . LOvv (L l . MEOIOM (M|, f - fK;M(M|, v t H V M(«M(*/H), ANU NONE (N | M O L r i P l V THE RESULTS IN »oin BV 4.* TO CONVERT TO LBS. PEP ACRE P j O j 
MULTIPIY TMf PFSlHTS INpon iBV 7 « TO CONVERT TO LBS. PER ACRE KpO 



I i i I ^ 2^'. I I f l 

EPORT NUMBER F 1 1 a~ 21, 

SI ND 

ro 

A & L GREAT LAKES AGRICULTURAL LABORATORIES. INC. 
5011 Oecaluf Road • Fort Wayne. Indiana 46006 • (219) 45G-J545 

G L t N h U I T l M A N 

C O k V t H S t JA'fJu Ur.\Jl<i D I X O 

1 ' J O T t C n K C C ^ N T i . H DK-

M iLFCf tO LH 4 5 1 . 0 

GROWFR 
o L E N N WITTMAN 

SAMPLES 0-.C (MW-2) 

SAMPLES 
SURMITTED 
BY 

)ATE C< 

Youn 
SAMPLE 
NUMBER 

1 

1 

2 

6 

6 

11 

11 

; y 3 u / b l PAGE 1 

CROP 

i . . .: ; , " .• • ; ; • 

COKN 

S O V J t A N i i 

COHN 

S O Y B L A . J S 

l i O t b L A . ' J J 

COKN 

S O Y D C A N I , 

SOIL FERTILITY RECOMMENDATIONS (Ibs./A) 

YIELD 

l-^O JU 

4 0 t L 

1 4 0 BU 

4 0 b o 

1 4 0 .'iU 

^ 0 r l J 

1 4 0 bO 

4C oO 

AMENDMENTS 

LiMi; 
l a AOF 
C.coi 

1 LIME 
rONS/A 

O.c 
o.c 
O.L 

o.c 
o.c 
0 . 1 

O .L 

O . L 

GYPSUM 
TONS.'A 

ELEMENTAL 
SU i ruR 

N 

NITRO-
O I N 

190 

5 
1y5 

5 

PHOS-
PHA re 

135 
dO 

13b 
d>0 

13i , 
no 

135 
ao 

K jO 

POTASH 

l o O 

1^5 

ItJO 

1 4 0 

1c5C 

1 4 0 

1 oO 

1 4 0 

Mg 

MAQ. 
NEIIUM 

8 

tULFUA 

Zn 

ZINC 

Mn 

MANOA 
NEIE 

in ON 

Cu 

COPPfA 

B 

BORON 

Mo 

MOLVa-
OeNUM 

Rff I 
s t c i 
INOIC 

r O N I 

EMARKS 

A & L GREAT LAKES AGRICULTURAL LABORATORIES INC 

BY 

fcP 

Oiif n-poils and Ipiieis am lor iiif: ««rliisivo anil (onhdenlial iiso »( MIH r lienls. anrlrna/ not tin leprortucod in wholn iw in p«i:. nor may any relorenrp hp mjtjc lo Ihu work. Ihe results 
01 H'f nirrifisny in any aMviTtisiiii) nf>>«s rric.fif! or iiU^ri (iiiWir. arinonnr cmi^nl'. wilhoiil ohiainirx) our pnnr. wrilir^n aulhrHi/alnjri " Copynghl I'J?? 



I -J fTTB S9 I I .a I fa 

n t P p R T N U M B E R 

SEND 
TO: 

r i 1 a - J 4 
A & L GREAT LAKES AGRICULTURAL LABORATORIES, INC. 

5011 D e c a l u r R o a d • For i W a y n e , (ndiana 4 6 8 0 6 • (219) 4 5 6 - 3 5 4 5 

viLtNiJ WITTMAN 
CO.ilVfcKSL UIA.^0 uAV i : -
100 T t L H N t C E N T r K DR. 
MlLf-ORD OH 451S0 

GROWER: r'lLcNN WITTMAN 
3AMPLLS B-3 (MW-3) 

SAMPLES 
SUBMITTED 

BY: 

DATE OF REPORT 0 4 / i O / J l PAGE 1 SOIL ANALYSIS REPORT 
[SAMPLE 

DEPTH 
(FEET) 

T 
3 
o 
9 

5 ' 
15 ' 
3 0 ' 
4 5 ' 

LAI 
lUtUER 

r '200 

7 2 J 6 

ORQANIC 
MAHER 

It 
EHR 

W l M A 
0 . 1 . J 2 V I 

0 . 6 .^5Vi 
t . 1 c t L 
1 . 5 ; 4 L 

mOVHORUS 

»1 

OMMlilrnI 

»»»»«*TI 

1 V 

1 V 

1 V 

1 V 

' I 
Ni»icoi.r 

• 

. MKf Mi l 

. ' c'O ;••, 

. 2 VL 
- 3 VL 

o V L 

fOTAMIUM 
K 
• 

H»««*Tt 

C.J L 
7.3 L 

1U2 L 
7 ^ L 

MAGNESIUM 

' . 5 0 VH 
3 3 0 VH 
: o G V.H 
^ ^ 5 VH 

CALCIUM 

C> 
A 

' H»c*MTV:' 

1 7 0 0 M 
I ' l JO H 
?.000 H 
I f O O H 

SODIUM 

' * 

»H 

tQIL 

a . I'. 

£ - 1 
3 . ^ 

•UFFER 

HYORO-
OIH , 

M 

O . C 

0 . 0 
0 . 0 
0 . 0 

CltJM 
(ll<»MI«« 

CirMlty 
C.E.C. 

1 3 . ^ 
1:>.3 
1->.2 
1 7 . 1 

PERCENT 

mm^h " • * ' W f i m • « • • | i * H ^ H« b U | 

K 

1 . 3 
1 . 3 
2 . 0 
1 . 7 

5 4 . 6 
2 1 . b 
2*- ' . 6 
1 7 . 0 

• X 

Cl 

t > 4 . 1 
7 7 . 2 
7 5 . 4 
6 J . 7 

0 . 0 
0 . 0 
0 . 0 

o.u 

• 

X 
. lb 

0 . 

u. 
0 . 
0 . 

(SEE EXPLANATION ON BACK) 

UMPIE 

NUMIER 

NITRATE 

"Of 

I MM 

SULEUR 

t 

ZINC 

'sAAU 

MANGA­
NESE 

AAT| 

IRON 

F I 

•AH 

COPPER 

CK 

BORON 

I 
f » » I M T | 

HNC2U 
LIMC 
RAT< 

lOLUI lE 
SALTS 

RATI 

CHLORIDE 

Cl 
RATI 

MOIVS-
OENUM 

M* 

AATI 

rARTICAL i I Z i ANALYSif 

SAND 

X 

SIIT 

% 

ClAY 

SOIL 
TEXTURE 

This rapoil cppKat onty lo t t i * tJtnol*t t l tatt«d. S«fnpl«i art f«t«ln< 
• m«Hlfnum ol Ihlriy d«y» t l ivr tft it lnf. 

A ft L OMEAT LAKCt AQRICULTUHAL LABOHATORlCft. INC 

r n o r TO H A TlNO VFPV i.OW (VLl . LOW (L l . M f IHUM (M). Hir.M |H». VI.BV Hi OH (VHl. A NO NONC | N | • «•• MiiLTiPi. V TMi nesuLrs I N pom ny 4 « TO CONVCWT TU i H^ P» R A C R I '̂705 



REPORT NUMB€R 

% 1 m 
f l l J - 2 4 

t • r^^ I 3̂ 5!!5i ?^!3 î îJ 

A & L GREAT LAKES AGRICULTURAL LABORATORIES, INC. 
501 I Decatur Road • Fori Wayne, Indiana 46800 • (219) 456-35'l5 

Tl t a '^5!!3 

SEND 

ro 
bLLNis W I T T ^ A ^ | 

CL)NVi.ftS£ WAHD D A V I I . L l X ^ 

l U O T t C H N L C c N T h K D A , 

M I L F C K D OH 4 5 1 3 0 

GHOWER 
GLrENN WITTMAN 

S A M P L t S 6 - 3 (MW-3) 

SAMPLES 
SUBMITTED 
BY 

DATE D 4 y 3 L / b l PAGE 1 SOIL FERTILITY RECOMMENDATIONS (Ibs./A) 

YOUR 
SAMPLE 
NUMBER 

1 

1 

3 

1 -* 
o 

1 6-

9 

^ 

CROP 

COrtN 

i O Y b t A N S 

COt^N 

S O Y L I £ A , N S 

COf<H 

i O Y b t A / x i . 

ccaN 
i O Y b c A ; » i 

YIELD 

1'4 0 uO 

4 0 DIJ 

1 4O LO 

4 0 u i . 

1 4 0 :..0 

4 0 t n 
1 4 0 ..U 

40 b u 

AMENDMENTS 

LIME 
LB « OF 
C . C O J 

. 

LIME 
TONS'* 

urPSUM 
r o N s A 

O . L 

D . ( 

C C 

O.C 

o.u 
0 . i 

o.c 
o.c 

ELEMENTAL 
SULFUR 
LBS'A 

N 

NITRO 
OCN 

2 C 0 

3 

2 0 0 

3 

1C5 

5 

1 9 0 

5 

P,o, 

FMOS. 
PHATB 

1 3 5 

ao 
131. 

ao 
1 3 5 

6 0 

1 J5 

6 0 

POTASH 

I b O 

1 4 0 

I S O 

1 4 0 

1 3 3 

9S 

ii:o 
1 4 0 

Mg 

MAG. 
NESIUM 

8 

SULFUR 

Zn 

ZINC 

Mn 

WANGA 
NESE 

Ft 

IRON 

Cu 

COPPER 

• 

B 

BORON 

Mo 

MOLTB-
OCNUM 

B t f f 

iHTi tr 

.CM I 

REMARKS 

A & L GREAT LAKES AGRICULTURAL LABORATORIES INC 

BY 

Our 'cijorls an ! loili.-fs ate Uii Ihc irxriusivr anrt rnnddoniial ur,p ol our clirrils. nnd mny not b« rnprofluced in wholfl oi in p»rl nor may any leleiencn be made lo Ihe work. Ihe rosulis 
(Jl ih)' i.oriipjiiy III ai i i aiWiiiisiiiy i>e*s H.IIMSI! or iMtii-r puhiu, iiniiDuniriiRnis wiltioul otxaining oui piioi wiitlcii aulhniiiiilion ' CiHiyncjIil 197' 



U I 1 j ff?l BBI Z\ I S ^ l - J !!?1 351 

REPORT N U M B E R 
t ^ l a - c ' j ^ -

A & L GREAT LAKES AGRICULTURAL LABORATORIES, INC. 
5011 Deca tu r R o a d • Fort W a y n e , Ind iana 4 6 8 0 6 • (219 ) 4 5 6 - 3 5 4 5 

SEND 
TO: C O W L H S L ' „Ai ib D A V I i 

l u O r t C W h i t Ct .wTi H DR. 
MIi.HOi<t> OH 4 b l j O 

GROWER: u L L N N W [ T T M . A N 

SAMPHiS o-3(MW-5) 

SAMPLES 
SUBMITTED 

BY: 

)ATE OF REPORT O b / j l / d l P A Q ^ SOIL ANALYSIS REPORT 

C A 

DEPTH 
(FEET) 

t 

5 
12 

5 ' 
10' 1 
25' . 
60'1 

NUMUR 

JOIO 
)011 
J012 
013 

OR0ANIC 
MATTER 

% 
ENR 

n n IMA 
1.7 S/VL 
J.4 5oVL 
: . l J . . L 

1-4 72 M 

mosraoRut 
' 1 

(W«lilf«Vt 
> 

. l»P».'MTf , 

4 VL 
1 VL 
1 VL 
1 VL 

t ' » 
N^COiP - • • ••* 

0 VL 
6 VL 
0 VL 
i VL 

PaTAWUM 

K 

• 
WH(MT» 

Z ^ L . VH 

!.4 VL 
Ol L 
3ci VL 

1 MASNEtlUM 

Ml 
1 f 

't'vu VH 
c , 0 VH 
: - J 3 VH 
143 h 

CALCIUM 

Cl 

I t o o M 
900 H 

1 ĵ 5 0 H 
700 VH 

lOOiUM 

• 

.»fp"i'MT« 

pH 

lOIL 

7 . 3 
{ . . 4 

7.9 
i . O 

•UFEIR 

, 

HYDRO-
SEN 

H 

CptiM 
El l *M«l 
CIPMHV 
C.E.C, 

O . U ' j ' . o 

U.O 12 .0 ' 
0 , 0 11.3 
0 - 0 y . d 

PERCENT A 

• ^ t « » w i w f « p ^ i « W H | w w ^ w 1 &•#! 

' K X 

. 4 

4 . i . f9 .9 | ) j . 9 
1.1 tO.O ' S . t 
1-4 17.2 b . 4 
1-0 1^-3 Lo-7 

, M 

O.U 
O . J 
0 - 0 
0 . 0 

1 ^ 

0 .0 
0 .0 
0 .0 
0 .0 

(SEE EXPLANATION ON BACK) 

UMPLE 

NUMIER 

NITRATE 

K ^ M H W " 

lUlFUf l 

I 

ZINC 

Za 
»ai iATi 

MAN8A-
NESE 

M l 

M T | 

IRON 

F I 

• l lATt 

COPPER 

Cu 

WIL 

: lORON 

I '• ' 

ixccn 
L IM I 
RATI 

tOLUILE 
SALTS 

^^*WW>R*T| 

CHLORIDE 

Cl 

MOLYI 
OENUM 

"T» 

PARTICAL HZ! ANAIV«I 

% 

SANO 

X 

SILT 

X 

ClAV 

SOIL 
TEXTURE 

Thl l raporl apDit** only (o I 'M t«mpl«(t) Ut l«d. SampMi 
• maHimum of thirty d«yi afiA taiiJ 

A A L OMCAT LAKES AOII lCULTURA^VVOnATORICS. INC 

COOe TO HAT(NfJ VC RV LOW (VLJ. LOW (L), MEDIUM (M». HIGH (H), VEHV HIGH (VH| . AND NONE (N|. -tULTtPLV THE RESULTS IN ppn ttV 4,« TO CONVERT TO l^ff 



I M errs S91 BE9 S B i j a IJ. m ^T! 

REPORT NUMBER 

Fn8-25 
A & L GREAT LAKES AGRICULTURAL LABORATORIES, INC. 

5011 DECATUR RD. • FORT WAYNE, IN. 4680G • (219) 456-3545 

SEND 

TO 

Converse Ward Davis Diox 
Glenn Wittman 
100 Technecenter Dr. 
Mil ford, OH 45150 

GROWER: 

DATE 5/4/81 PAGE 

Glenn Wittman 

Samples B-5 (MW-5) 

SO/L FERT ;L»TY R E C O M M E N D A T I O N S (Ibs./A) 

SAMPLES 

SUBMITTED 

BY: 

YOUR 
1 l A M P L I 
- NUMMR 

# - l ' r 

1 
1 
! 2 

5 

12 

ACDEI CROP 

Corn 
Soybeans 
Corn 
Soybeans 
Corn 
Soybeans 
Corn 
Soybeans 

YIELD 

1 ' . • . . .; 

140 bu 
40 bu 
140 bu 
40 bu 
140 bu 
40 bu 
140 bu 
40 bu 

1 LIME 

LIME 
TONS/A 

0 
0 
0 
0 
0 
0 
0 
0 

KIND 

• , ' • • • ' 

• 

r̂  

1 ** 

NITRO-
OEN 

I 195 
5 
200 
5 
185 
5 
180 
5 

••2°» 

PHOS­
PHATE 

125 
75 
135 
80 
135 
80 
135 
80 

K , 0 

POTASH 

i 35 
0 
180 
140 
180 
140 
180 
140 

1 Ml 

MAO­
NESIUM 

. 

s 

SULFUfl 

, .« 

BOnON 

'Zn 

ZINC 

M n 

UANQA-
N f t E 

1 r* 

IRON 

, J. .11. M, 

1 CN 

OOPPfP 

• 

1 m 

M O L Y ^ 

mi 
\$n 
KM 

1«A. 

lEMARKS 

A « L GREAT LAKES AGRICULTURAL LABORATORIES. INC. 

BY 



i a 1 s ir-i F f l i .̂  ^??E i. J 3 Ei iL j i i 

RtPORT NUMBER 

SEND 
TO. 

F l l o - 2 6 
A & L GREAT LAKES AGRICULTURAL LABORATORIES, INC. 

50)) Decatuf fload • Fori Wayne, Indiana 46806 • (2)9) 456-3545 

GLuKN W I T T . I A N 
C O N V J R S L WAhD D A V I 5 
1 0 0 T t C H N E C L N T t H DA. 
MILFORU OH 4 ^ 1 3 0 

GROWER: ' J t C N N WITT KAN 
SAMPLt i i ; B^6 (MW-6) 

SAMPLES 
SUBMITTED 

BY: 

DATE OF REPORT 

[SAMPLE 
DEPTH 

(FEET) 

^ 
2 
5 
11 

0 ' 
5 ' 

2 0 ' 
5 0 ' 

LAI 

MUMEM 

0 0 1 4 
U 0 1 5 
J O I c 
G o l / 

U H J J U / C 1 

' CMAHIC 
MATTER 

% 
EMR 

MTt * i J * 
1 . 2 4 i W i 
0 . 1 - 3 : V i 
^ - d dO.-l 
I . A J 2 L 

PAOE • 

fNOSPNONUt 

* l 
(WMk Iravl 

mym 
^ V 
1 V 
1 V 
1 V 

n 
t V < c O i * 

.... 
l ^ ^ U U . . 

- y L 
- Z VL 
- V L 
- 7 UL 

' POTASStUM 

K 
• 

: • ) V l 

o<l V^ 
5 ^ VL 
3 9 V 

SOIL ANALYSIS REPORT 
MA«MES/UM 

Ml 
• 

. 1 : 5 VH 

. ^ v j VH 
. 17S H 

1 3 0 h 

# 

CALCWU 

Cl 
• 

6 u 0 M 
? 3 5 0 H 
I d O O Vh 
I 0 O O V^ 

SOOtUM 

N I 

• •• 
rfHM«ATr 

pH 

SOIL 

5 . 7 
'6.d 
h . c 
6 . 3 

iUFFCR 

1" 

6 . 9 

HYono-
GEH 

H 
M I / I N 1 

1 . 1 
0 . 0 
0 - 0 
0 . 0 

C«I>M 
l l l «>M«t 
C«#*tllv 

C.t.C-

3 . J 

1 3 . 0 
1 0 . 5 

y . 1 

PERCENT 
•ASE SATURATION (COMPUTED) 

% 
X 

1 . 7 
1 . 1 
1 . 3 
1 . 1 

% 
H I 

^ 1 . 2 
i i . 7 
1 3 . d 
1 1 . i 

Ct . 

3 6 . ^ 
7 b - : 
b 4 - 9 
i V - l 

% 

2 0 . - . 
0 - 0 
J - 0 
0 . 0 

O . L 
O.C 
O - l 
0 . 1 

(SEE EXPLANATION ON BACK) 

SAMPLE 

NUMIER 

, NITRATE 

1 •«» 
I P M I M M t t 

SULFUR 

S 

»»MIAt» 

ZINC 

ZA 

M|»UMTI 

MANOA 
NESE 

Ma 

IRON 

F I 

COPPER 

c. ' ! 
rp««iMTl 

•ORON 

1 

. l lMfl^TI. J 

• XCEtt 
L I M I 
RAT I 

SQLUILE 
SALTS CHLORIDE 

Cl 
• ^ • « T I 

MOLYI-
DENUM 

Mt 

j i i ^«NtAn 

PARTICAL SIZE AMAlYUf 

SANO 

_ 

SILT ClAY 

SOIL 

TEXTURE 

Thl l r*porl tppiIBi only to ino umplaf i t lattod. l«mptM aro r«l«ln«d 
• maalmum of thUly dayl attar laatlnf. 

A A L OAtAT LAKE! AORICULTURAL LAaOKATORWI. INC. 

c o o t TO R A r i M d : v r « V L O W I V L I , L O W (L l . MEDIUM (M|, HIGH (n). VEBV HIGH |VH), AND NONE | N | MULTIPLV THE RESULTS IN ppm HV «. l TO CONVEKT TO LBS. PEB ACBI P j O j 
MIJLTtPI V TtJf BFSUI TS IN tinm *Y ? 4 TO CONVtBT TO LBS. PER ACBr K7O 



lEPORT NUMBER f i ^ o^ ^t 

) 1 'sa ^£ . •gij t.si T-51 

A & L GREAT LAKES AGRICULTURAL LABORATORIES. INC. 
5011 Docaluf Road • Fori Wayne. Indiana 46806 • (219) 456-3545 

S€NO 
TO 

G L L U N W I T T M A N 

CUNVLRi.c WARD DAVIS DIXU 

IJO TtCHNtCENTEH UK. 

HILFOKD OH 45l3u 

GROWER 
GLENN WITTMAN 

SAMPLES B-o (MW-6) 

SAMPLES 
SUBMITTED 
BY 

lATe 0 4 / j u / 6 l PAGE 1 SOIL FERTILITY RECOMMENDATIONS (Ibs./A) 

YOUR 
SAJMPLE 
NUMBER 

1 
1 

2 

2 

5 

i 
11 

11 

> CROP 
. 

j - • . . . , • • • 

CORN 

SCYfa tAuS 

CORN 

SCYbcANS 
CORN 
S O Y b c A u s . 

COt^K 

J O Y U t A . i ; i 

YIELD 

^ i iO s u 

• ' •O t o 

140 bU 

40 cu 

14 0 30 
4C >̂ U 

n o û 
40 : J U ' 

I IMF 
1« A o r 
C.COI 

AMENDMENTS 

LIME 
TONS/A 

l . i 

1 . : 
0 .1 . 

O.C 
0 . f. 

o.c 
o.c 
O.L 

r.YPSUM 
r o w s . A 

• 

ELCUENTAL 
S U i r u H 
LBS'A 

N 

N i r n o -
a t N 

1 9 0 

5 

200 

5 

173 
5 

1 9 0 

5 

P2O5 

PHOS-
PHATi 

125 

75 

135 

60 
135 

6 0 
13b 

80 

K j O 

POTASH 

IbO 
U J 

180 

140 
l a j 

140 
1 60 

140 

Mg 

MAQ-
NE«IUM 

s 

SULFUR 

Zn 

XlMC 

Mn 

M«NC» 

Ft 

i n o N 

Cu 

c o f p t n 

B 1 Mo 

nonoH uotra-
OENUM 

• I f r a 
SiCIH 

innaa 

EMARKS 

A a L GREAT LAKES AGRICULTURAL LABORATORIES INC. 

BY 

Our roporis and li-iiei"; arr tor Ihr unclusivt.' and conlirlenlisl use ol oui cl"!nls and rnay not be repiodiiced in whole 01 in pari, nor may any reference be made Ic (fie work, (he resuDs 
(II Ihc r.ornjidiiy in any advi.'iiisiruj nt-ws n-l'-aSLV oi ijlher publir. annoiincemfnis withoul obtaining our piioi written aiithoii/alion ' Copyright 1977 



^ 
^psm ̂ ^ D 

I 
^^^nED 

•AND 
^SDA soil 

^lAs SlFi^ 
'^rio^ 

s 

B 



UNION OIL - CHICAGO REFINERY 

HYDROGEOLOGIC INVESTIGATION 

APPENDIX D 

UNIFIED AND USDA TEXTURAL CLASSIFICATIONS OF BORING SAMPLES 

BORING 

B-1 

B-2 

B-3 

B-5 

B-6 

SAMPLE 

S-1 

S-6 

S-18 

S-21 

S-1 

S-6 

S-18 

S-21 

S-1 

S-6 

S-11 

S-17 

S-1 

S-5 

S-8 

S-15 

S-1 

S-5 

S-9 

S-17 

DEPTH (FT.) 

0.0 to 1.5 

25.0 to 26.5 

85.0 to 86.5 

100.0 to 101.5 

0.0 to 1.5 

25.0 to 26.5 

85.0 to 86.5 

100.0 to 101.5 

3.5 to 5.0 

29.5 to 30.0 

53.5 to 55.0 

85.5 to 86.5 

3.5 to 5.0 

23.5 to 25.0 

38.5 to 40.0 

73.5 to 75.0 

0.5 to 2.0 , 

20.0 to 21.5 

40.0 to 41.5 

80.0 to 81.5 

UNIFIED 
GROUP SYMBOL 

CL 

CH 

ML 

ML 

CL 

SM 

ML 

CL 

CL 

CH 

CH 

ML 

CL 

ML-CL 

ML-CL 

CL 

ML-CL 

CL 

CL 

ML 

ESTIMATED 
PERMEABILITY 

(cm/sec) 

10"^ to 10"^ 

10"^ to 10"^ 

10"^ to 10"^ 

10"-̂  to 10"^ 

- 10"^ to 10"^ 

10"^ to 10'^ 

10"-̂  to 10"^ 

10"^ to 10"^ 

10"^ to 10"^ 

10"^ to 10"^ 

10'^ to 10"^ 

10"-' to 10"^ 

10"^ to 10"^ 

10"^ to 10"^ 

10"^ to 10"^ 

10"^ to 10"^, 

10"^ to 10'^ 

10"^ to 10"^ 

10"^ to 10"^ 

10"-̂  to 10"^ 

USDA TEXTURAL CLASSIFICATION 

Dark brown silty clay loam 

Dark grey silty clay loam 

Light grey gravelly silty loam 

Light grey silty loam 

Brovm silty clay loam 

Brown sandy loam 

Light grey gravelly clay loam 

Grey gravelly silty loam 

Brown silty clay loam 

Dark grey silty clay loam 

Dark grey silty clay loam 

Light grey silt 

Brown silty loam 

Grey gravelly silty loam 

Light grey gravelly silty loam 

Light grey gravelly silty loam 

Brown silty loam 

Dark grey silty loam 

Grey gravelly silty loam 

Light grey silt 



UNIFIED SOIL CLASSIFICATION SYSTEM AND CHARACTERISTICS PERTINENT TO SLUDGE LANDFILLS* 

W * M ' f r t r f « 4 f r A * « l t s r f i « . i 

• l l t i . r « A . I l i t i s . 

t ' « . a l ' * 4 ' - « 

Si l l r f r a , * l i . « r « . « t -

Patenti j l 

f t o s l 

^1 [ { M 

O a t K l C f ISt lCS* 

( • < . • ) ) • » ( 

H « l l - g r t a a « t i n t f i or % ' a . * H f • • « « • 

I I t l ! • a r A* r i > j | 

• • M 4 » . I • I t I * or AO f tn«A 

Siltr t«ndi. tan4-tiIt «iiturtt ' 

S i i | r i t la 

• • a i u t 

lunt I t i t i | 
U i | h l 

•oip to t e i f 

S(>eri| la i t i t t i 

poor 

V j l ue for EmoaiiiMenls 

a l d i > • • tntf dA* ) 

lab l . t l A O l i . • « r v i 

o l d i ka» ana da«.t 

i L a l O M A k l i k l l k t * . 

t c v l a r l r l a l l v d t o 

feul • • ( «a H t r d f , i f 

P e r n e n b i 1 1 I f 

I p e l sec 
C o a o x t t o n C n J i J C t e n s t t c s ^ 

lo 10 *' 

lAiOrgwttc 11 l i t and «*r f f m * tant f i 'oc l 

c la r«T * < i t » - • ! )« i l > « A t y l a i t t L i l v 

l a * r f A * i c ( l a i b • ( •<><• t o ««d<v« 
« > B t l < C ' t T . t ' * * * ' ' r d A f i . i4A«p 
c i « r * . d t l l r Cl t f t . i m » f < t l * T i 

O f f * A « c t l l t f t and a r f a A i c n i l * 

C l a i * •< t » « p l a a i I C ' I r 

l a a f f a M i c l i ' l a a c a c t ' 

« i a t i t a ^csOH i f i n « (Andr 

t n w f f f t C l « ( t o l i i | A a l a a t -

• c i l | . f a t c l A f t 

• * i j i u> I D 
> a i | h i | h 

• • l ima 10 
fti|h 

•• l>. i« to 

i l d i u a td 
> t < l h i | h 

P»«r ( a 
p r A C l t c a l l f 

f « ' l a 
p r a c t i r a l 1 / 

F a i r l a 
$oo t 

• « a t a n B b l f i l a b t * a a i b* v v t * 
>» d ika aac t tcH i - • | A M « l x \ t p r . 

f a - r I f k t A b i a ne t p a r i i c -
M I . ' I ) i M t l a d l « t H a i U . b w l 

r a r a t or d i h a a 

F a - ' • r f l a b i a i t k t (o r i s p a i 
i 9 v « c o r * ' o r ' f o o d c o n t r o J 

f o o r i t a b - l > l r * « ! b« u t a d 
t o r •••ankB«nli Kith b'o^ar 
canlral 

• ol i.(>laftl* for aabaAka«nt( 

fooi alabitilf cor« or bfd-
rauIK daa nut iai< rabia 
-n r o l 1*4 r*M --anilrvtHu.. 

. . i o - J 

bocMJ « • ! * t l o t a t o n l . o l , 
r t i b o p ' - I i r a d . t k a « p t l » o l 

P a i r . ' . . b M ' - t I r r d . k b a a p i f s a i 

Std USHO M-lt 

Unit Of) Vei^it 

lb pBf cu ( ( t 

l 7 i - J I ^ r««. i . - , * c i o i r 

P a a i i • • « ( , l o f f 

10 -US :>• " • - ^ ' ' • " - " • 

Go<-d. - • l O c l o i c < o n l r o l 
r u b b e r - I i r a d , t « f - p * < P«OI 

k • to 

to t o - -

• o l a u i i A b i a f o r a « » a n a » « n ( . 

f a t ' i k i - c a a l o o l r o l l a 

r w a l - . ' - l i r a i * 

F« ( i i ( > t l . i -vba*- - l i ' a d 
r a l I * r ^ • • « • * l I o o l r » l 1 c r 

r o l I r r , f a b b v r - 1 1 r a « 

f a r ' ' t i i * o o r . i b a * f | l « a t 

f o e l o > d r f # 0 0 ' i f t v a f i l a o t 
r o l l e r 

' a i ' tc> po«< . a ^ L e a a ' a o l 

^OOr I f i r o r f f o o t . l h * r p > f i > O t 

Uaili-a*« btriiaal and 
(«« d l 4 i n « g r or - a I I I 

U f a l r a a a b l . n a a l a-td 

l o a d r t t n a « * o/ -a j h 

U a « | r a « . • l a n k ^ l . A J 
t a a d r a ' n a f a * r ««11( 

^»m t 'e i t cJ t f t 

1=1 

Paat • " * D i n a r b i g k l f a r i a n i c i a i | » »oi i f c o M M o r g f o i i m r i i T u i o n u coHSTiucrmR 

• V j l u s i j i i f « i i t j i d a n c i o n l f . U i s i f i i shou ld b i b i sed M h e eq i i i pnen t l i i l t O t i l t u s u i l l f produce I h t d e n r e d fComiJjLieiJ s o i l at o p i i n u n w io i s tL ie con ten t I t i 

t n \ t \ \ r c t u l t i d e n s i t i e s j f l i r .1 l eason . i n ie number of p j ss f t s «tteii Staiui. ir tJ AISHQ ( S t J t i U j r d F r o c t o i ) c o n n j c l i v c 

n o i s t u i e co i io i ( i o n s Jnd t h i c k n e s s o l l i t i i i e p t o p e r l y e l l o i ' t 

c o n t r o l I Ed. 

N o t e : * Taken from USEPA, SW-705, O c t o b e r 1 9 7 8 . 
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100 

Percent sand 

USDA SOIL TEXTURAL CLASSIFICATION DIAGRAM* 

Note: * Taken from USEPA, SW-705. October 1978. 
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APPENDIX E 

FIELD PERMEABILITY TEST 

MW-l 

Di%H 
K = 

2HAT, where K = average horizontal permeability (feet/day) of earth 
materials in vicinity of well screen 

D = well inside diameter (feet) 

H = difference between initial and static water levels 
(feet) 

AH = water level decline from beginning to end of test 
(feet) 

AT = time from beginning to end of test (days) 

(0.333)(42) 
2(83)(0.833) 

13.986 
138.278 

0. 101 feet/day = 3.56 x 10"^ centimeters/second 
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If c c l i n i cc i L'wCiiioraiiuum 
Union Science & Technology Division 
Union Oil Company ot California 

(LCirtDtra 
f 

To: 

From: 

(L. D. Erchul.l».,CMc§go;--

G. W. Larson 

Memo: 

Date: 

ARS 81-343M 

July 3 1 , 1981 

Depsrtment: Chemical Research Project: 267-65211 

Subject: 

COD ANALYSES FOR SAMPLES 
FROM WELLS 1, 2 AND 6 Supervisor • L. W. Burdett 

cc: Library (2) 
Patent 

D. 0. Chr is to f fersen 
J . M. f r a s e r J h f / A j / ^ ^JhF//^ 

H. 0. Haas ) 
R. 17. Sneeberger) 
W. E. Vreuls ) 
J. Walker 

Chicago 

Listed below are the results of COD analyses from the resampling of Wells 
1, 2 and 6 in connection with the groundwater monitoring system at the Chicago 
landforming operation. These samples were received on July 15, 1981 analyzed 
on July 16, 1981 and the results were reported to W. E. Vreuls by telephone on 
July 1.7, 1981. Attached are copies of the sample identification sheets which 
were received with the samples. The originals were signed, dated and returned 
to W. E. Vreuls certifying that these samples were received intact. 

Sample 

Well LF-1 
7/14/81 

Well LF-2 
7/14/81 

Well LF-6 
7/14/81 

COD-, mq/1 

13 

¥ 

n 

GWL:tsw 
attach. 

O - ^ Y y7^^1-4-<^--?-

7 
R 



Union Science & Technology Division 
Union Oil Company of California 

mnasTi 

To: C l . -l-PJl "Erchull ,_ rh j .ca 90 - -

From: G. W. Larson 

Memo: 

Date: 

ARS 81-247M 

June 10, 1981 

Depariment: Chemical Research Project: 267-65211 

Subject: 
ANALYSES OF WELL WATER SAMPLES Supen^lsor: L. W. Burdett' 

' r * ' 

cc: Ubrary (2) 
Patent 
D. J. Christoffersen 
J. M. Fraserjv^T^ 

H. D. Haas, Chicago 
R. W. Sneeberger, Chicago 
W. E. Vreuls, Chicago 
J. Walker 

As requested in W. E. Vreuls letter to Dr. J. M. Eraser dated May 5, 1981 (LAB 
63-81), the samples of well water that were received from the Chicago Refinery 
on May 7 and 13, 1981 were analyzed for each of the constituents listed in 
sections III.l. and III.2. of H. D. Haas' letter to Dr. J. M. Fraser dated 
January 26, 1981 (E.NV 17-81). The results of these analyses are compiled in 
Table 1 along with the analytical technique used to perform the analyses. 

Table 2 lists the elapsed time between sampling and analysis for each of the 
properties which were requested as well as the EPA reconmended maximum retention 
times. Obviously, many of these recormiended maximum retention times could not 
be met especially since many are only 24 hours. However, these data do show 
diligence on our part in obtaining these results particularly for the tests most 
sensitive to retention time, cyanide and phenols, which were completed within 3 
days of sampling. It should be noted that since shipping regulations prohibit 
the use of nitric acid, the samples for metals were shipped without preservative. 
However, they were immediately fixed v/ith the recommended nitric acid upon 
arrival at the Science and Technology Division. 

Also attached are copies of the sample identification sheets which were received 
with the samples. The originals.were signed, dated and returned to W. E. Vreuls 
certifying that these samples were received intact with the exception of aliquot 
^1 of the control blank which had the cap broken off. It should be noted that the 
TOC and TOX samples were not taken from Aliquot #4 as originally indicated on 
the identification sheets since it was felt that a sample from a glass container 
would yield better results. Therefore, the TOC was performed on samples from 



ARS 81-247M 

Al iquot #2 fo r the reference blank, and wel l samples 3, 4 and 5 and from Al iquot 
#1 fo r the contro l blank and wel l samples 1 , 2 and 6. For the same reason, TOX 
samples fo r the reference blank and wel l samples 3, 4 and 5 were taken from 
A ' iquo t #2. These correct ions have been noted on the attached sample i d e n t i ­
f i c a t i o n sheets. 

6L /u / 

GWL:tsw 
attach. 



U n i o n î .i; • . .L ' I . i^ -^ ly 0' • „ ; !M !cn i i ^ 

(UiDl:[@,ini 
In Ri'[ily G'vc N' 

LAB 9 0 - 8 1 

Mr. H. D. Haas 

Chicago Refinery 
June 23, 1981 

LAND FARM WELL VJATER ANALYSIS 

Below are listed the results of analyses run on water sainples 
taken from the Chicago Refinery land farm monitoring wells. 

Sample 

VJell y/1 

W e l l #2 

W e l l # 3 

W e l l # 4 

W e l l #5 

W e l l y/6 

Reference Blank-' 

Control Blank'̂  

,2 
Time and Date Oil & Grease-'-
of Sample ppm pK 

0755 1.4 6.9 
May 12, 1981 

0710 1.1 6.5 
May 12, 1981 

0815 1.5 6.7 
May 6, 1981 

0755 0.7 6.8 
May 6, 1981 

0730 5.6 7.3 
May 6. 1981 

0630 1.2 7.0 
May 12, 1981 

0900 <0.1 7.0 
May, 6, 1931 

0830 0.8 6.9 
May 12, 1981 

-̂ -Methods for Chemical Analysis of Water and Wastes 

2coming pH Meter Model 130 

^Deionized v;ater from laboratory at Chicago Refinery 

^Chicago Refinery potable water from fire station. 

uni 
r t > - ' . ' 1 . - C - ; i i i - T . ) ; i - i r . i ( D ! • - U . S . * . 

VJEV/jah 

W. E. Vreuls 
Supervisor - Laboratory 



INSTRUCTIONS FOR COMPLETIfJG V/ATER ANALYSIS REPORT FORM 

NOTE: Bacleriological samples musl reach laboralory in time for analysis to be startsd wi th in 30 hours jaficr col lection. 

Info-mai lon requested wi th in Iieavy lined area (boxes 1 thru 7) must be completed by sample collector or other authorized 
Waier Siupply personnel as fol lows: 

1. Mail Report To: Fill in the name and address of the person to whom analysis results are to be sent. 

2. Date Collected: Fill in date samples were collected. If this information is not provided, samples wi l l be discarded. 

3. Sample Colli ctor: Fill in name of person or persons who collected samples. 

4. Sample Purpose: Check appropriate box to indicate the fo l lowing: 
Routine • tegular monthly samples. 
Resample • sample submitted lo check unsatisfactory results of previous analysis or to replace samples previously 

submitted but not analyzed. 
New. Construction • sample submitted to verify proper disinfection of new construct ion. Permit number of new 

construction is to be fi l led in. 
Other • samples submitted for any other reason. Reason should be indicated. 

5. Contact Person for Unsatisfactory Samples: Fill in name and phone no. of person to be contacted in case analyses 
indicate contaminat ion. 

6. BACTERIOLOGICAL SAMPLES IGlass Bottles); Fill in fo l lowing informat ion for each sample submitted: 
Bottle Nurrber - Indicate bortle number which corresponds to sampling point . ( 1 , 2, 3 etc.) 
S.ampling Point - Indicate point where sample was collected (i.e. well no., intake, plant tap, distr ibut ion system address.) 
Sample Type - Indicate sample type by letters R, F, or D as fol lows: 

R - Raw sample f rom well.or intake of surface water supply. 
F • Finished sample taken at water plant after treatment. 
D • Distr ibution sample taken at any point in the distr ibut ion system. 

Time Collected • Indicate actual time sample was collected. If this informat ion is not provided, samples may be discarded. 
Res Cl • Residual chlorine reading for finished or distr ibut ion sample taken at t ime and point where sample was collected. 

7. ROUTINE CHEMICAL SAMPLES (Pbstic Bottles): Fil l in fol lowing for samples submit ted: 
Bottle Type " R " or " F " • Fill in R for raw \yaxei. Collect all raw samples at the same location. Use one line only for all R 

samples. 
Indicate F for finished water. Collect all finished samples at the same location. Use one line only for all F samples. 
S,3mpling Point • Indicate point where sample was collected. 

EXPLANATION OF DATA AND SYMBOLS ON WATER A N A L Y S I S REPORT FORM 

8. Sample Amt . - Colonies Read - Amount of sample analyzed and no. of colonies read wi l l be entered in this block. 

9. Total Conforms per 100 ml • A number, G+ or G- wil l be indicated as fol lows: 
Number - Indicates actual number of co l i form colonies counted or calculated per 100 ml sample. If colonies are 

confirmed a + (positive) or • (negative) wi l l be used to indicate veri f icat ion. 
G+ • Indicates excessive bacterial growth which confirms positive for co l i fo rm. 
G- - Indicates excessive bacterial growth which confirms negative for co l i form. 

10. Opinion -vindicated S, Q. or U as fol lows: 
S - Satisfactory • Indicates no col i form detected. 
Q • Questionable • Indicates col i form of 4 or less or excessive bacterial growth which confirms negative. 
U - Unsatisfactory • Indicates more than 4 coli forms delected or excessive bacterial growth which confirms positive. 

11 . Laboratory Number: Unique number assigned to each sample by laboratory. 

12. A 'kal in i ty and Hardness • Reported in milligrams per liter (mg/l) of calcium carbonate. 

13. pH • pH of sample as received in laboratory reported as pH units. 

14. Iron • reported in milligrams per liter (mg/1) of i ron. 

15. Nitraie - reported in milligrams per liter (mg/1) of nitrogen. A reading greater than 10 mg/1 may be harmful to infants. 

16. To be used by laboratc y to report any other chemical analysis required in mg/1 unless otherwise specified. 

file:///yaxei


ARLRO 
Laboratories, Inc. 
Telephone 815 727-5436 312 454-0245 

Telex 723421 UAR JOL 

C E R T I F I C A T I O N 
NUMBER 17554 

nplcs mus t reach lab w i t h i n F a c i l i t y i . 'O. 

hours after col lect ion. C o u n t y 
"ma I mtn i wmv i mm I tmm I • • • • • I o a • mm • 
'•"ail R rpo ' l i c : 

UNION OIL COMPANY 

liess 
Chicago Refinery 

I O f f i c i : : 

emont 
Slate: 

I 11 ino i s UW-

Date and T i m e in L a b o r a t o r y : 
l a a i n a i B B i a m i M M i B a i 
2. Dale Collected; 
5/12/81 

5/12/81 12:00PM 
Ma I am • B M • waa i BBI I CRC • r u : i 

3. Sample Collector: 

N.B. Kuna 

4. Sernple purpose: 

Qj Routine L l New Construction . Permit No. 

D Resample D Oiher • 

FYIO 

'- LECTOR: F i l l in boxed area orily. Type or press f i rmly with 

' po in t pen. See reverse side for explanations and instructions. 

i i ' e 

'be 

6. Baciericlogical Samples (GI?5S Bottles) 

Sampling Point 

Contro1 B1ank 
Al Iquot a^ , Seal r'00036 

Sample 
Type 

Time 
Collected 

8 : 3 0 

5. Coniaci person for unsai î f aciOf V samples: 

Name: Phone Number: 

N.B. Kuna 3 1 2 - 2 5 7 - 7 7 6 1 

9. 10. .11. 
Total Col i form 

per 100ml Opinion 
(by MF) 

Res. 
Cl 

"fp I • • I a a I ma i 
8. 

Co l -
Sample onies 
Amt . Read 

100 0 0/100 

Laboratory number 

63597E 
Wel l / /LF-1 
Al i q u o t / ' B , S e a l HOQQikk 7:55 10 >5000 >5000 63598E 

We l l / /LF-2 
A1 JQuot ^ 8 . Seal /''00052 J^LQ. 10 >5000 >5000 " 63599E 
Wel l / ' LF-e 
Al i q u o t fl?>. Seal /'OOO6O 6:30 10 380 3 8 0 •>• 636OOE 

7. Routine chemical samples (Plastic Bottles) 

Sampling Point 

' 12. Alkal in i ty 

Total 

12. 

Hardness 

13 . 

pH 

14 . 

I r o n 

15. 

Nitrate 

1 6 . 

p o n e d b y : G a i d a R u d z i t i S Date: 5 / 1 8 / 8 1 

^t'.'S r jc t i l i ca t ion for Unsatisfactory Results 

son Not i f ied : Date: Time: 

Confirmed in L5T and E.G. Broth 

Date & TiiTie Analysis Started 5/12 12PH 

Hours Elapsed 

NOTE: Sampling bags inadequately sealed and 
overf i11ed 

Soitles Sent Date: 



ARRO 
Laboratories, Inc. 
T e l e p h o n e 815 727-5436 312 4 5 4 - 0 2 4 5 

T e l e x 723421 UAR JOL 

V.A 1 LM A N A L 1 o i o f i L P U H I ' 

C E R T I F I C A T I O N 
NUMBER 17554 

p'rs must reach lab wi th in F a c i l i t y U o . 

'lours after collection. C o u n t y 
'.« I MiTi I MEsa I nam I 

.'ail Rcpo't to: 

UNION OIL COMPANY 

Chicago Refinery 

Office: 
L e m o n t 

Slate: 

i n o I S 
Zip Code: 

60^)39 

: LECTOR: Fill, in boxed area only. Type or press f i rm ly wi th 

^point pen. See reverse side for explanations and instructions. 

Date and Time in Laboratory: 5 / 6 / 8 1 1 : 0 0 PM 
I mm I I 

Date Colic 

5/6/81 

• n I • • I mm i mm t mm t a ^ § tarn i mm i B B • 
2. Date Collected. 

I ccr • r a : i zt-

3. Sample Collector; 

Un ion O i l Co. 
4 Sample purpose: 

D Routine D New Construction - Permit No. 

D Resample DJ Other -

HYiO 

''e 
' h f r 

6. Baciericlogical.Samples (Glass Bottles) 

Sampling Point 

5. Contact person lor unsatisfactory samples; 

Name; Pfione f-Jumber: 

Mr. Vern Lemke 312-257-7761 
I •• 

Well /'LF-3-Al iq.7 Seal #000U 

Sample 
Type 

Time 
Collected 

ST ' 
- 8 . 
" Co l -

Res. ( S a m p l e onies 
Cl - A m t . Read 

•5ml ilOO 

I 

9. 
Total f r i l i form 

per 100ml 
(by MF) 

2 0 0 0 -̂  

10. 

Opinion 

u 

L3bordtO''y number 

63'̂ 68E 

Well HlV-h Aliq.7 Seal UQQOl] 50ml 100 <!•.':.': 

I 
G3U(,3£ 

We l l LF-5 A l i q . 7 Seal #00028 ;Oml 1000 <l-.v-.v 63'<70E 

o , f M • -, S e a l # 
Reference Blank A l i q / 00007 jlOOml 0 <1 63^71E 

i 

; 7 
• e 

Routine chemical samples IPIastic Bottles) 

Sampling Point 

II': 12 . 
• • I I ^ m • ^ m • ^ ' 

12. Alkal in i ty 

Total Hardness 

1 3 . 

p H 

14 . 

I ron 

15. 

Nitrate 

1 6 . 

^onedby : J o a n A n d c P S O n D a t e : 5 / l V 8 l 

\ ^ .-L. 
_̂ .VS Noti f icat ion for Unsatisfactory Rrsul t i 

ion Not i f ied: Date: T ime: 

Bonles Sent Date; 

Date & Time Analysis Started 

Hours Elapsed 

* Confirmed 

'" Excessive bacterial growth confirmed 
nagative for coliforms 

Sampling bags inadequately sealed and overfilled 
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16 

1250 iiS/ca 

134 

X t 

11.0 

O.OIS 

0.04 

U<11 5 

430 

0.05 

0.010 

0.09 

524 

0.2 

K d f . l ) 

i .d ( .0 .01) 

99 

r , d ( . l ) 

9 

O.OOS 

«d(rf) .0C2) 

0.005 

• nd( -D.02) 

n d ( . 0 . 5 ) 

nd ( ' 0 . 011 

r ,d{ .0 .2) 

ISS 

0.4 

i .d(<0.05) 

51 

0.39 

Bd( .0.0005) 

nd ( .0 .a2 ) 

n d ( . l ) 

ml( .0 .003) 

B d l . l ) 

10 

n d ( . 0 . 5 ) 

i>d(.0.02) 

22 

9 U >S/ca, 

122 

497 

15.0 

0.005 

0.03 

Wait ( 

334 

0.D6 

0.0O9 

0.09 

407 

0.5 

-« f ( '1 ) 

IKl ( .O.OI) 

64 

n d ( . l ) 

21 

0.0O4 

f r f ( .0 .0O21 

0.0O4 

i i d ( . 0 . 0 2 ) 

22 

~ ( ( - 0 . 0 1 ) 

n d ( . 0 . 2 ) 

2 M 

"•* 
0.07 

29 

o . i f 

|«)(<C.OOOS) 
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- < ( ( . I ) 

n d ( . 0 003) 

4 

11 

Bd f .O .S) 
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M 

110 u S / a 

96 
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4 .0 
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0.03 
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TABLE 2 

Elapsed Time Between Sampling and Analysis, Days 

rMlkalinity 
Aluminum 

r Arsenic 
Barium 
Bicarbonate 

— Boron 
Bromide 
Cadmium 
Calcium 

IR Carbonate 
*'Chloride 
Chromium (total) 

E Chromium (VI) 
Copper 
COD 
Cyanide 
Fluoride 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 

•Nickel 
-«-Nitrate 
Phenols 

E"~ Phosphate Potassium 
Selenium 

.«! 

P 

E 

Silver 
Sodium 
Specific 
Sulfate 
TDS 
TOC 
TO.X-
Zinc 

Conductance 

EPA 
Recommended 

1 
180 
1 

180 

180 
1 

180 
180 

7 
180 
180 
180 
7 
1 
7 

180 
180 
180 
180 
38 
180 
1 
1 
1 

180 
180 
180 
180 
1 
7 
7 
1 

180 

Reference Control 
Blank Blank 

Well Number 
1 

5 
20 
7 
12 
5 
13 
5 
8 
9 
5 
5 
12 
7 
8 
7 
3 
12 
15 
9 
20 
9 
7 
15 
5 
3 
5 
9 
20 
9 
9 
8 
5 
14 
7 
8 
9 

8 
14 
3 
6 
8 
7 
3 
13 
8 
8 
3 
6 
6 
9 
3 
3 
6 
9 
13 
8 
13 
21 
9 
3 
3 
3 
8 
14 
8 
9 
6 
3 
9 
17 
8 
9 

8 
14 
3 
6 
8 
7 
3 
13 
8 
8 
3 
6 
6 
9 
3 
3 
6 
9 
13 
8 
13 
21 
9 
3 
3 
3 
8 
14 
8 
9 
6 
3 
9 
17 
8 
9 

8 
14 
3 
5 
8 
7 
3 
13 
9 
8 
3 
6 
6 
9 
5 
3 
6 
9 
13 
8 
13 
21 
9 
3 
3 
3 
8 
14 
8 
9 
6 
3 
9 
17 
8 
9 

5 
20 
7 
12 
5 
13 
5 
8 
9 
5 
5 
12 
7 
8 
7 
3 
12 
15 
9 
20 
9 
7 
15 
5 
3 
5 
9 
20 
9 
9 
8 
5 
14 
7 
8 
9 

5 
20 
7 
12 
5 
13 
5 
8 
9 
5 
5 
12 
7 
8 
7 
3 
12 
15 
9 
20 
9 
7 
15 
5 
3 
5 
9 
20 
9 
9 
8 
5 
14 
7 
8 
9 

6 
20 
7 
12 
6 
13 
5 
8 
.9 
6 
5 
12 
7 
8 
7 
3 
12 
15 
9 
20 

b 
1 
15 
5 
3 
5 
9 
20 
9 
9 
8 
5 
14 
7 
8 
9 

7 
14 
3 
6 
7 
7 
3 
13 
8 
7 
3 
6 
6 
9 
3 
3 
6 
9 
13 
8 
3 
21 
9 
3 
3 
3 
8 
14 
8 
9 
6 
3 
9 
17 
8 
9 

r 






